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FOREBODY AND VERTICAL STABILIZER EFFECTS
ON DIRECTIONAL STABILITY OF A REUSABLE
LOX-RP (061) BOOSTER AR 1216I-2
By C. E. Roth, L. L. Watts and R. W. Ainsworth
ABSTRACT
This was an investigation of fore body and vertical stabilizer effects
on the directional stability of some Reusable LOX/RP Booster configurations.
The test was conducted at the MSFC 14-Inch Trisonic Tunnel starting Monday,
December 6, 1971, and continued through Saturday December 11, 1971, for a total
of 66 occupancy hours. Configurations tested included a cylindrical body with
two axisymmetrical noses, one with and without canopy, one delta wing, located
in two positions, five vertical tails (including a ''V'' tail), two having split
rudders, ventral fins, two sets of chines, three airbreathing engine pods, and
rocket engine shrouds. The model scale was 0.003366.
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SYMBOL
a
p
a
v
q
M
m/L
p
p
SADSAC
SYMBOL
ALPHA
PSI
PHI
Q(PSI)
Q(PSF)
MACH
RN/L
CP
N<J4ENCLA'l\JRE
(General)
DEFmITION
angle of attack, angle between the projection
of the wind. Xw-axis on the body X, Z-plane and
the body X-axis; degrees
sideslip angle, angle between the wind Xw-axis
and the projection of this axis on the body
X-Z-plane; degrees
yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated ,toward the positive Y-axis; degrees
roll angle, angle of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees
air density; Kg/m3, slugs/ft3
speed of sound; m/sec, ft/sec
speed of vehicle relative to surrounding
atmosphere; m/sec, tt/sec '
dynamic pressure; 1/2~ psi, psf
Mach number; VIa
Reynolds number per unit length; mi11ion/ft
stati~ pressure; psi
total· pressUre; psi
pressure coefficien~; ·(p-pcO)/q
NCHENCLA'lURE (Continued)
Reference & C. G. Definitions
SYMBOL
S
S
SADSAC
SYMBOL
SREF
DEFINITION
wing area; m2, ft2
reference area; m2, ft2
!ref LREF
wing mean
chord; m,
reference
aerodynamic chord or reference
ft, in (see 1- f or LREF)
re
length; m, ft, in.; (see c)
c. g.
MRP
BREF
MaP
lMRP
. wing sp~n or reference span; m, ft, in
base area;m2, ft2, in2
center of gravitr
abbreviation for moment reference point
abbreviation for moment reference point
·on X-axis
abbreviation for moment reference point
on Y-axis
abbreviation for moment reference point
on Z-axis
SYMBOL
F
M
Subscript·
N
A
L
D
Y
Z
X
s
w
ref
00
t
b
NOMENCLATURE (Continued)
Axis System General
DEFmITION·
force; F, lbs
moment; M, in-lb
Definition
normal forc,e
axial force
lift force
drag forc~
force or moment about the Y axis
moment about the Z axis
moment about the X axis
stability 'axis system
wind axis system
reference conditions
free stream conditions
total conditions
base
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NCMENCLATURE (Continued) -
Body &S~ability Axis System
SYMBOL
SADSAC
SYMBOL
CN
CA
CAB
CAF
CBL
DEFmITION
Body Axis System
normal force coefficient; FN!qS
axial force coefficient; FA/qS
base axial force coefficient;
[-lJ [(Pb - PCXl)/q] (Ab/S)
forebody axial force coefficient; CA - CAb
yaving moment coefficient; MzlqS bref
rolling moment coefficient; Mx!qS bref
CDb
crn
CY
CL
CD
CDB
CDF
Common to Both Axis Systems
pitching moment coefficient; My/qS f ref
side force coefficient; Fy!qS
Stability Axis System
lift force coefficient; Ft/qS
drag force coefficient; Fn!qS
base drag, coefficient
forebody drag coefficient; CD - CDb
CSL
L/D
L/DF
yawing moment coefficient; Mz,s/qS bref
rolling moment coefficient; Mx,s/qS bref
11ft-to-drag ratio; Cden
11ft to forebody drs'g! ratio; cJCnr
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·SnrBOL
SURFACE
SUBSCRIPl'S
a
b
c
e
f
r
s
t
SADSAC
SnrBOL
HORIZT
AILRON
CANARD
ELEVON
ELEV'l'R
FLAP
.RUDDER
. SPOILR
TAB
AIL-L
AIL-R
ELVN-L
ELVN-R
SPLR-L
SPLR-R
N~CLA'lURE (Continued)
Surface Definitions
DEFmITION
'horizontal tail incidence; positive when
trailing edge down; degrees
symmetrica.l surface deflection angle; degrees;
positive deflections are:
aileron - total aileron deflection;
(left aileron - right aileron)/~
c'enard trailing edge down
elevOD trailing edge down
elevator trailing edge down
flap trailing edge down
rudder trailing edge to the left
spoiler trailing edge down
tab trailing edge down with respect
to control surface
antisymmetrical surface deflection angle, degrees;
positive trailing edge down:
left aileron - trailing edge down
. right aileron - trailing edge down
left elevon - trailing edge down
right elevon - trailing edge down
·left spoiler - trailing edge down
right spoiler - trailing edge down
DEFINITION
aileron
base
canard
elevator or elevon
flap
rudder or ruddervator
spoiler
toil
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SYMBOL
fJCm/fJeu
6Cn/6Cy
SADSAC
SYMBOL
CPB(AVG)
CAT
DCrMCN
DCYNCY
ADDITIONS TO SADSAC NOMENCLATURE
FOR
MSFC TWT 513
DEFINITION
average base pressure coefficient
axial force coefficient corrected
to freestream pressure at the base
region
derivative of pitching moment coef-
ficient with respect to normal force
coefficient
derivative of yawing moment coef-
ficient with respect to side force
coefficient
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CONFIGURATIONS INVESTIGATED
The following is a description of body components investigated during the
test:
BOOSTER BODY: Model 979-061 (Reusable LOX-RP Configuration)
BODIES: Cylindrical with Axisymmetrica1 Nose
Engine
t d tid Shrouds
-
B4 (049 Body) 6.86 in (169.8 ft) 1.333 in (33 ft) 5.146 On
B5 (061 Body) 6.14 in (152.0 ft) 1.333 in (33 ft) 4.606 On
B5c (With Cab) 6.14 in (152.0 ft) 1.333 in (33 ft) 4.606 On
B6 (Hemisphere Nose) 5.726 in (141.8 ft) -1.333 in (33 ft) 4.296 On
WINGS:
Area Section Span AR A ALE
-
Wn & Wll
A 9000 sq. ft. 0006-64 140.0 ft 2.177 0.1524 51.5°
VERTICAL TAILS:
Area Section Span AR A ALE
-
A 1500 sq.ft. 0008':'65 47.459 ft 1.5 0.5 45°V5 &V5
'V7 1500 sq.ft. 0008-65 54.763 ft 2.0 0.25 43.3°
V8 2000 sq.ft. 0008-65 63.255 ft 2.0 0.25 43.3° -
V9 (Vee Tails) 750 sq.ft. ea. 0008-65 38.720 ft 2.0 0.25 43.3°
V10 ('rwin Ventra].s) 180 sq.ft. ea. 16.587 ft 1.34 1.0 0°
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PROPlJLSION PODS: - AIRBREATIUNGENGlNES
(E1 - Concealed Nose Location - B4)
E2 -Underwing Pods
E3 - External Nose Pods
E4 - Upper· Body Pods (E4F - Forward Lac., E4A - Aft Loe.)
SHROUDS:
81 - Booster Rocket Engine Shrouds
BODY FLAP:
F1 - Flap T.E.M. S. = 7.202"
Incidence = 20
(fo match wing incidence)
F2 - Flap T.E.M.S. = 7.539" (+100" FS)
Incidence = 20
(To match wing incidence)
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Combinations of th~ components investigated are:
BS
.BSCSI
ABsCWn PZSl
BSWl1APZSlV7
BSCWllAPZSlV7
BsCWnApzSIV7EZ
BScWIIAPZSIV7E2C4
. BsCWnApzSIV7E2C3
BScWIIAVIOSIV7EZ
BsCWnAVIOSIV7
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B4WllAPZSlV~
B4WllAPZSlV7
BScWllAPZSlVSEZ .
BScWllAPZSlVgEZ
BScWllAPZSlV7E3
BScWllAPZSlV7E4P
BScWIIAPZSIV7E4A
B6WllAPZSlV7EZ
B4WllPlSlVSA
TEST FACILITY
The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an
intermittent blowdown tunnel which operates by high pressure air flowing
from storage to either vacuum or atmospheric conditions. A Mach number
range from .2 to 5.85 is covered by utilizing two interchangeable test sec-
tions. The transonic section permits testing at Mach 0.20 through 2.50, and
the supersonic section permits testing at Mach 2.74 thro~gh 5.85. Mach num-
bers between .2 and .9 are obtained by using a controllable diffuser. The
range from .95 to 1.3 is achieved through the use of plenum suction and per-
forated walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by inter-
changeable sets of fixed contour nozzle blocks. Above Mach 2.50 a set of
fixed contour nozzle blocks are tilted and translated automatically to pro-
duce any desired Mach number in .25 increments.
Air is supplied to a 6000 cubic foot storage tank at approximately -400F
dew point and 500 psi. The compressor is a three-stage reciprocating unit
driven by a 1500 hp motor.
The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the air temperature can be controlled from
ambient to approximately l800F. The air then passes through the test section
which contains the nozzle blocks and test region.
Downstream of the test section is a hydraulically controlled pitch sector
that provides a total angle of attack range of 400 (±100). Sting offsets are
available for obtaining various maximum angles of attack up to 250 •
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TEST CONDITIONS
Table 1 presents the range of test conditions for which data were recorded.
The model was mounted on an internal balance and supported by a bent sting
which was utilized to provide fixed nominal a positions for zero angle ofa
for the pitch runs, and fixed angles of a for sideslip runs. Pitch runs
were made with the model upright while sideslip runs were made in the pitch
plane with the model, balance and sting rolled 90°. Pitch data were obtained
to +60° utilizing the bent sting. Yaw data were obtained through a sector
range of ±6° at fixed angles of attack of 10°, 15° and 25°.
Boundary layer trip strips were located on the model as shown in Figure 15
No. 180 grit (0.0035") was used for all Mach mnnbers.
Schlieren photographs were taken for selected Mach numbers.
Base pressures were measured for two positions at the base of the model located
approximately 5 o'clock and 11 o'clock when viewing the model from the rear.
Balance chamber pressure was also measured. The wing was set at an incidence
of +2° for both its fore and aft locations.
Balance #227 was used throughout the test.
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DATA REDUCTION
Six component aerodynamic force and moment data were recorded using an
internal strain gage balance. Base pressures (Cpb#l and Cpb#Z) and chamber
pressure (CPc) were recorded and utilized to correct the axial force measured
data (CAT) to a condition corresponding to free stream pressure acting at the
base region.
CPBI + CPBZ A Ac
CAB = ( B ) + (CPc x~)2 Sref ef
Cp = llFE-B q
CPc
llPc
= -q
CL and Cn were computed based on CAp.
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DATA REDUCTION DETAILS
1. MOMENT REFERENCE CENfER LOCATION
x = 1.4821 inches ahead of booster base (50.739% WIICR)
y = 0 inches from centerline of model
z = 0 inches from centerline of model
2. KlDEL BASE AREA
Total Base Area = 1.5580 Sq. In. (955 Sq. Ft., Nominal)
AB = 0.9567 Sq. In. (Includes Shroud Base)
Ac = 0.6013 Sq. In. (Cavity Area)
3. REFERENCE AREAS
W11 = 14.6836 Sq. In. (9000 Sq. Ft.)
Wing Off = 14.6836 Sq. In. (9000 Sq. Ft.)
4. REFERENCE LENGTIIS
Wn
Wing Off
LONGI11JDlNAL
CR = 4.508 In.
CR = 4.508 In.
14
LATERAL
b = 5.655 In.
b = 5.655 In.
, '4:. ...
TABLE 1
TEST CONDITIONS
T EST TWT ## 513
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
5.1x106 100°F (nominal) !0.60 4.3
0.90 6.4x106 7.4
0.95 6.4x106 7.8
l.UO 6.5xlOO 8.1
,
1.10 6.7x106 8.7
1.20 6.8x106 9.1
1.46 7...5xl06 10.8
1. 96 :, 7.6x106 11.0
... '
2.80 7.8xI06 9.6 '.0
3.50 7.1xlC)6 6.9
4.96 5.4x106 3.1
...
r--- 'l-
....
"
'0
BALANCE UTILIZED:
CAPACITY: ##227
#227
CAPACI1Y:
COEFFICIENT
TOLERANCE:
•
NF
SF
AF
PM
YM
RM
COMMENTS:
125 1bs Cat gages)
4'S 165· .
2S iSs
300 In.lbs.
IoO In.lbs.
SO In.lbs.
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TABLE III.
DIMENSIONAL DATA .
MODEL COMPONENT: BODY - B4
GENERAL DESCRIPTION:
DRAWING NUMBER:
0.003366 Scale RS-IC Cylindrical·Body with an
Axisyn~ctrica1 Nose
1216-10 and 11
DIMENSIONS:
Length
Max. Width
Max. Depth·
Fineness Ratio
Area
Max. Cross-Sectional
Planform
Wetted
Base
21
FULL-SCALE
169.98 ft.
33.075 dia.
5.15/1
858.75 ft2
955
MODEL SCALE
6.866 in.
1 .336 in. dia.
5.15/1
1.401 ;n2
TABLE III. (CONTINUED)
MODEL COMPONENT: BODY - BS CYLINDRICAL BODY WITH A BLUNT OGIVE NOSE
GENERAL DESCRIPT ON:
DRAWING NUMBER:
DIMENSIONS:
Length
Max. Width
Max. Depth
Fineness Ratio
Area
OIA.
1216-55
FULL-SCALE
FT/FT2
152
33.075
4.59/1
MODEL SCALE
IN/IN2
6.14
1.336
4.59/1
Max. Cross-Sectional
P1anfonn
Wetted
Base
22
. 858.75
955
1.401
1.55
TABLE III. ( CONTIIiJUED )
MODEL COMPONENT: _BOOY.- BS
C CYLINDRICAL BODY WITH A BLUNT OGIVE NnSE
AND CAB
GENERAL DESCRIPTJON:
'I '
, I
0. t
.'
1216-73
biMENSIONS:
length
Max .. 'Wldth
Max'. Depth
f:1.neness Ratio
f.1\rea
DIA.
FULL-SCALE
FT/FTZ
152
33.075
4.59/1
MODEL SCALE
IN/IN2
6.14
1.336
4.59/1
,~ax. ~ross-~ectional
flanform
'Wetted
'.
23
858.75
955
1.401
1.55
TABLE III. (CONT~ED)
CYLINDRICAL BODY WITH A HEMISPHERIC NOSEMODEL COMPONENT: BODY - B6~-'--- -.-l"--- "="-::"':"':":'=:'::-=---~_
GENERAL DESCRIPTION:
. I
. ,
, ,
DRA~JI NG NUMBER: 1216-54 ,. I
I,
DIMENSIONS: FULL-SCALE MODEL SCALE
FT/FT2 IN/IN2
Length 141.44 5.713
Max. Width 33.075 1.336DIA.
Max. Depth
Fineness Ratio 4.28/1 . 4.28/1
A__ ...
n,,"u
'"~ - ,. Ci·u~S-:;';'-it-;-""'0i . 858.75 1.401"Ia",.
Planform
Wetted
Base 955 1.55
24
MODEL COMPONENT:
GENERAL DESCRIPTION:
TABLE III. ( CONTImJED )
0.003366 Scale Clipped Delta Wing
---::;~-------
DRAWING NUMBER:
DIMENSIONS:
TOTAL DATA
1216-27
FULL-SCALE
FT2/FT
MODEL SCALE
IN2/IN
Area
Planfonn
Wetted
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle. degrees
Aerodynami c Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
£s. L. of .25 MAC
Ai rfoil Secti on
Root-
Tip
EXPOSED DATA
Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords
Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
9000
140
2.171
2°
o
111.6
17 .0
89.2
17 .0
14.6835
5.668
o
5°30'
4.508
0.687
3.606
0.687
MODEL COMPONENT:
GENERAL DESCRIPTION:
DRAWING NUMBER:
TABLE III. (CONTnnJED)
VERTICAL SfABILIZER - VS A
0.003::(\6 Scale Tail with a 45° LC<llHng Edge Sweep,
Mounted on the Centerline of the Booster
1216-30
DIMENSIONS:
Area
Span (equivalent)
Inbld equivalent chord
Outbid equivalent chord
Ratio rr~vable surface chord/
total surface chord
FULL-SCALE MODEL SCALE
FT2/FT JN2/IN
1500 2.447
47.29 1. 91
42.21 1. 705
20.72 0.837
At Inb'd equiv. chord
At Outbid equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tailing Edge
Hingeline
Area Moment (Normal to hinge line)
26
_ .•._-
MODEL COMPONENT:
GENERAL DESCRIPTION:
DRAWING NUMBER:
DIMENSIONS:
Area
TABLE ItI • (CONTnnJED)
VERTICAL srABILIZER
1216-56
FULL-SCALEFtlFtZ
1500
MODEL SCALE
IN/INZ
2.447
Span (equivalent)
I"bld equivalent chord
OutbId equivalent chord
Taper Ratio
Aspect Ratio
Sweep Back Angles. degrees
Leading Edge
TaiHng Edge
Hingeline
Area Moment (Normal to hinge line)
27
54.94
43.821
10.82,
.25
2.0
,
2.219
1.77
0.437
.25
2.0
TABLE III. (CONTINUED)
MODEL COMPONENT:
GENERAL DESCRIPTION:
DRAWING NUMBER:
DIMENSIONS:
Area
Va VERTICAL STABILIZER
1216-57
FULL-SCALE
FT/FTZ
2000
MODEL SCALE
.INI1NZ
3.264
Span (equivalent)
Inbld equivalent chord
Outbid equivalent chord
Taper Ratio
Aspect Ratio
Sweep Back Angles. degrees
Leading Edge
Tailing Edge
Hingeline
Area Moment (Nonnal to hinge line)
28
63.55
50.6
12.38
.25
2.0
...
2.567
2.044
0.5
.25
2.0
NASA·MSFC-MAF
TABLE III. (CONTINUED )
MODEL COMPONENT: V9 VEE TAIL STABILIZER
GENERAL DESCRIPTION:
DRAWING NUMBER:
VERTICAL TAIL ROLLED 30° F~OM THE VERTICAL (TWO)
1216-61
DIMENSIONS:
Area
Span (equivalent)
lnbld equivalent chord
Outbid equivalent chord
FULL-SCALE MODEL S<{'LEFt/FTZ tN/IN
750 ea. 1.223 ea.
38.72 1.564
30.97 1.251
7.5 .303
Taper Ratio
Aspect Ratio
Sweep Back Angles. degrees
Leading Edge
Tail ing Edge
Area Moment (Normal to hinge line)
29
.25
2.0
18°50'
.25
2.0
MODEL COMPONENT:
GENERAL DESCRIPTION:
·DRAWING NUMBER:
TABLE III. (CONTIIWED)
V10 TWIN VENTRALS
. FOLD DOWN FLAP - SPL IT
1216-75
DIMENSIONS:
Area
Span (equivalent)
Inbld equivalent chord
OutbId equivalent chord
fULL-SCALE MODEL WLEFl/FTZ IN/IN
220 ea. .335 ea.
16.09· .65
12.379 .50
12.379 .50
Taper Ratio
Aspect Ratio
Sweep Back Angles, degrees
Leading Edge
Tailing Edge
Hingeline
Area Moment (Normal to hinge line)
30
1.0
1.34
1.0
1.34
NASA-MSFC-MAF
MODEL COMPONENT:
GENERAL DESCRIPT ON:
DRAWING NUMBER:
TABLE III. .c CONTINUED )
E2 - PROPULS'ION POD
0.003366 SCALE AIRBREATHING ENGINE POD MOUNTED
UNDER THE WING
DIMENSIONS:
Length
Inlet Wid~h MS 3.994
Exit Width
Max. Width:
Area
Max. Cross-Sectional
Planform
Wetted
Base
31
FULL-SCALE MODEL SCALE
Fl IN
42.46 1.715
31.81 1.285
45.04 1.819
48.89 1.975
MODEL COMPONENT:
GENERAL DESCRIP!fON:
, ;
, ,
"
DRAWING NUMBER:
TABLE III. (CONTINUED)
E3 - NOSE PROPULSION PODS
1216-63
DIMENSIONS:
Length
Max. Width (Overall)
Max. Width
Fineness Ratio
Area
Max. Lross-Sectionai
Planform
Wetted
Base
Inlet Width (MS 1.144)
Exit Width
32
FULL-SCALE
FT
31.05
27.9
18.72
27.23
r~ODEL SCALE
IN
1.254
1.689
1.125
0.756
1.100
MODEL COMPONENT:
GENERAL DESCRIPTJON:
TABLE III. (CONTTIroED)
E4 - PROPULSION PODS
0.003366 SCALE AIRBREATHING ENGINE PODS MOUNTED
. 1
IN TWO LONGITUDiNAL POSITIONS 34°30' OFF THE BODY CENTERLINE ON THE UPPER
PART OF THE BODY
i
DRAWING NUMBER:
DIMENSIONS:
Length
Exit Diameter
Max. Diameter
Fineness Ratio
Area
1216-79
FULL-SCALE MODEL SCALE
FT IN
22.38 0.904
2.48 0.10
5.94 0.24
Max. Cross-Sectional
P1anform
Wetted
Base
Exit Plane
33
MS 3.772 FWD LOCATION
MS 4.766 AFT LOCATION
MODEL COMPONENT:
GENERAL DESCRIPTJON:
'. !
.,
'!
.DRAWING NUMBER:
TABLE III. (CONTDruED)
C3 CHINE
-------------
FOREBODY CHiNE
1216-62
DIMENSIONS:
length
Max. Width
Max. Depth
Fineness Ratio
Area
Max. cross-Sectional
Planform
Wetted
Base
Exposed Span
Aft of Sta. 2.15
L.E. Sweep
FUlL-¥lE'
FTIFT
33.55
2.3/side
, ( . c •
MODEL SflLE
IN! IN
1.355
O.093/side
•
MODEL COMPONENT:
GENERAL DESCRIPTlON:
; 1
. ,
. ,
DRAWING NUMBER:
DIMENSIONS:
Length
Max. Width
Max. Depth
Fineness Ratio
Area
TABLE III. (CONTINUED)
C4 CHINE
FOREBODY CHINE
1216-62
FULL-SCALE
FT1FT2
19.80
MODEL sellE
IN/IN
0.80
Planform
Wetted
Base
Exposed Span
Aft of Sta. 2.15
L. E. Sweep
2.3/side .
C Q C
35
.0.093/side
30°30'
MODEL COMPONENT:
GENERAL DESCRIPTION:
DRAWING NUMBER:
TABLE III. (CONTINUED.)
Fl - BODY FLAP (FORE)
DIMENSIONS:
Area
Span (equivalent)
Inbld equivalent chord
Outbid equivalent chord
Ratio movable surface chordl
total surface chord
At Inbld equiv. chord
At Outbid equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tailing Edge
Hingel1ne
Area Moment (Normal to hinge line)
FULL-SCALEFflFT2
40.4'
13.4
MODEL SCALE
IN/INZ
. ..
. 1.632
0.542
NASA-MSFC-MAF
MODEL COMPONENT:
GENERAL DESCRIPTION:
DRAWING NUMBER:
DIMENS IONS: '
Area
TABLE III. (CONTINUED)
F? - BODY FLAP (AFT)
1216-20
FULL-SCALE
FT/FTZ
MODEL SCALE
IN/INZ
Span (equivalent)
Inb'd equivalent chord
Outbid equivalent chord
P.~ti~ ~~!b1e ~urface chord/
tnt~1 surf~~~ ~h~!"~
At Inb'd equiv. chord
At Outb'd equiv. chord
Sweep Back Angles. degrees
Leading Edge
Tailing Edge
Hingeline
Area Moment (Normal to hinge line)
37
AO .4~
13.4
1.632
0.542
MODEL COMPONENT:
GENERAL DESCRIPTION:
DRAWING NUMBER:
DIMENSIONS:
Area
Length (Equivalent)
Maximum Diam~ter
TABLE III ~ (CONCmDEn )
Sl - ROCKET ENGINE SHROUDS (2)
1216-18/71
FULL-SCALE
FT
31.98
"3.7
MODEL SCALE
IN
1.292
0.556
OutbId equivalent chord
At Inbld equiv. chord
At OutbId equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tailing Edge
Hingeline
Area Moment (Normal to hinge line)
38 '
NASA-MSFC-MAF
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TABLE IV
INDEX OF MODEL FIGURES
Axis System
Reusable LOX-RP(061) Booster
Reusable LOX-RP(061) Booster Body
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Reusable LOX-RP(061) Booster Wing - Wll
Vertical Tails V5, V7' and V8
Split Rudders - V7 and V8
Vertical Tail V9
Vertical V9 Assembly
Ventrals V10
Engine Pod ~
Engine Pod E3
Engine Pod E4
Trip Strip Chart
Top View-Booster Model With Engine Pods
Tunnel Installation of Booster Model
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SREF 14.8858 SQ.IN.
LREF 4.5080 IN.
IREF 5.8"0 IN.
XMRP 1.4821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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REFEREHCE IHFORHArrOH
SREF 14.11836 5Q.IN.
LIlEF 4.'080 IH.
IIlE,. 5.'''0 IH.
XMIlP 1.4821 IN.
YMRP 0.0000 IN.
ZMIlP 0.0000 IN.
SCALf 0.0034
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aREF U.8S'8 Ie. IN.
LREF 4.'OSO IN.
BREF '.8550 IN.
XMRP 1 •• S21 IN.
rMRP 0.0000 IN.
ZMRP 0.0000 IN.
'CALE 0.00'.
MS13-MSFC MODELAR1216I-2 84WIIFISIVSA (CS32SA) 18 MAR 72 PAGE 6
LONGITUDINAL STABILITY
••1
•••
'.4
•••
•••
'""~
>
•••<
~
en '.D
Cl..
U
.
D••
~
Z
W D.'
U
lJ.. D.?
lJ..
W
0 D••
U
W D.lIa::
::>
(J)
(J) D.4
W
a::
Cl.. D.S
W
(J)
< D.a
en
W D.I~
<
a::
w 0.0
>
<
-0.1
-o.a
, .
!
~
/
~ (j)
....~ II~
-
.. A
~~ JA~~
/
1rl--lP
/
V fold"
L: ..... P
•
_.
\
-0.11
- . - 4 - a a a • • 10 12 14 II 20 22 211 2. :so
ANGLE OF ATTACK. ALPHA. DEGREES
• DATA HIST. CODE GC
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0.'117
1.204
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PARAMETRIC VALUES
O. DOD RUDDER
0.000
0.000
REFERENCE INFORMATION
SREF 14.118'11 511.IN.
LREF 4.'080 IN.
BREF 5.11550 IN.
XMRP 1.4821 IN.
rKRP 0.0000 IN.
lKRP 0.0000 IN.
SCALE 0.00'4
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PARAMETRIC VALUES
O. 000 RUDDER
0.000
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REFERENCE INF"ORMATION
SREF 14.8858 Ill. IN.
LREF 4.5080 IN.
eREF" 5.8550 IN.
XMIIP 1.4821 IN.
YMIIP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0054
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D. DOD RUDDER
0.000
0.000
REFERENCE INFORMATION
SREF 14.8838 'Il.IN.
LREF 4.'080 IN.
BREF '.8"0 IN.
XI/liP 1.4821 IN.
Yl/RP 0.0000 IN.
ZI/IIP 0.0000 IN.
SCALE 0.0034
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REFERENCE INFORHATION
aREF 14.118311 at.IN.
LREF 4.'0110 IN.
8REF '.11550 IN.
XMRP 1.4821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
aCALE 0.0034
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REFERENCE INFORMATION
SREF 14.8858 'll.IN.
LREF 4.5080 IN.
8REF 5.8550 IN.
XMRP 1.4821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0054
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S[<':~ 14.185. 5".IN.
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8RE~ 1.1550 IN.
KNRP 1.4821 IN.
YNRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
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REFERENCE INFORMATION
SREF 14.e'511 lIlI.IN.
LREF ~.'O.O IN.
IREF 5.11"0 IN.
XMRP 1.~'ZI IN.
YMRP 0.0000 IN.
IMRP 0.0000 IN.
SCALE 0.005~
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REFERENCE INFORMATION
IREF' le.eo,e 8ll.IN.
LREF' ".'080 IN.
BRE,. '.e"D IN.
XMRP 1. .. 021 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.00'"
M513-MSFC M~DELAR1216I-2 84WIIAF2S1V5A (C53201) 18 MAR 72 PAGE 14
LDNGITUDINAL STABILITY
••
••
,...
Z
U
"L
-l
••U
'-'
0
.
W
> ••
r-
<
>
0:::
.1W
0
>-
r-
-l
.S
CD
<
r-
en
-l .0
<
Z
......
0
:J
r-
-.S
(!)
Z
0
-l
U
-.2
r-
<
r-
en
-.1
. . .
.
.
~
~ Vr\~ ~ .J
I yf~ V ~c~~~ ~ A b. G..Vf"?" "V' ..... ~I ~ !) ...... L ~
~
"
~
<~
-...
- I o o o a a , so 20 '0 .0 .. 5 50 110 115 70
ANGLE ~F ATTACK. ALPHA. DEGREES
DATA HI'T. CODE *,'C
I"MBOL
~
<>~
MACH
0.1100
0.105
1.205
1.'"
5.""0
BETA
RUOFLR
PARAMETRIC VALUES
0.000 RUDDER
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REFERENCE INFORMATION
IREF 14.118511 "LIN.
LREF •• 50.0 IN.
BREF 5."'0 IN.
XMRP .....21 IN.
T"RP 0.0000 IN.
'"RP 0.0000 IN.
SCALE 0.005"
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RE~ERENCE IN~ORHArION
aREF 14.8838 a'.IN.
LREI" ".5080 IN.
eREI" '.8"0 IN.
XMRP 1."821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN •
ICALE 0.0034
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REFERENCE INFORHATION
SREF 14.8836 "I. IN.
LREF 4.'080 IN.
IIREF , .8"0 IN.
XHRP 1.4821 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.003'
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LREF •• 50eo IN.
IREF 5.1"0 IN.
XHRP 1.4121 IN.
YNRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0054
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REfERENCE INfORMATION
'REf 14.88'6 "LIN.
LREf 4.5080 IN.
BREf 5.11550 IN.
XMRP 1.4821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.00'4
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IREf 14.8838 SQ.1N.
LREf 4.5D8D IN.
IREf '.855D IN.
XHRP 1.4821 IN.
YHRP O.DDDD IN.
ZHRP D.DDDD IN.
'CALE 0.DD34
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PARAMETRIC VALUES
0.000 RUDDER
1I0.00D
O.DOO
RE~ERENCE IN~ORHATION
SRE~ 14.lI85l1 SQ.IH.
LRE~ 4.'080 IN.
BRE~ '.8"0 IH.
XMRP 1.4821 IH.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0054
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SREF 14.8858 SlI.IN.
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'CALE 0.0034
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H513-HSFC HODELARI2161-2 85CWIIAF2S1V7E4F CS5310AJ 18 MAR 72 PAGE 74
LONGITUDINAL STABILITY
5028ellee1011I'141210••o
~
~z--- ~
./
"f)
&
'\>
'"
~V ~ A ~~ ~
-----A~~/rI ~,/--e
(j
'"
.._-
~I'a
~ ~ fiY -¢I'--..A .-Ai
\
............ .L.....~
-.D!. 8 - 4 _.
.0•
•af
.0•
• 01
.a4
1:
-l
U
.a.
.
I-
Z
W
.a.
u.
u..
u.. .al
W
0
U
I- .aa
Z
W
1:
0
-.al1:
(,!)
Z
I -.ae
U
I-
Cl..
-.03
-.04
-.01
ANGLE ~F ATTACK. ALPHA. DEGREES
DATA HJIT. COOE: ,c.,
MACH
D.'91ll
0.801
I.eol
IE:TA
llUD'-LR
PARAMETRJC VALUES
D. DOD RUDDER
50.000
0.000
REFERENCE INFORMATION
aREF H.88311 Sll.IN.
LRE:F 4.'0110 IN.
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XMRP 1 ... all IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICAlE 0.00'"
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SREF 14.11'311 SQ. IN.
LREF 4.'0110 IN.
8REF 5.11"0 IN.
XMRP 1.4821 IN.
'NRP 0.0000 IN.
INRP 0.0000 IN.
SCALE 0.0034
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XMRP I •• 'ZI IH.
YMRP 0.0000 IH.
ZMRP D.DDDO IH.
ICALE D.DOS.
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D. ODD RUDDER
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REFERENCE INFORMATION
IREF 14.8836 SQ.IN.
LRE,. 4.5080 IN.
liRE,. 5.8550 IN.
XMRP 1.4821 IN.
'MRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.0034
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XMRP 1 •• 821 IN.
"MRP 0.0000 IH.
lMRP 0.0000 IN.
ICALE 0.003.
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BREF '.11550 IN.
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ZIlRP 0.0000 IN.
ICALE 0.0034
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SCALE 0.0034
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XMRP S •• 821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.0034
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BREF ' ••"0 IN.
XMRP 1 ••• Zl IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.0034
MSI3-MSFC MOOELARI216I-2 BSCWIIAF2S1V7E2C3 CCS3081J 18 MAR 72 PAGE 85
L~NGITUDINAL STABILITY
••
••
r--,
Z
U
"-1:
-.J
.4U
~
0
.
l!J
> .1
~-
<
>
0::
••W
0
>-
~
-.J
.s
m
<
~
(Jl
-.J .0
<Z
-0
::J
~
-.1
(!)
Z
0
-.J
U
-.1
~
<
~
(Jl
-.1
. .
f
?
j
c~~~~L /~ rI\ fI h ~
/ \ I
--a.""'t .X7 ~ ..Ii?} V sf
"
-..A. A~ ~~
~. M .
.
-
-.4
- I a I 10 IS 20 I' 50 40 'a eo e, 70
ANGLE OF ATTACK. ALPHA. DEGREES
OATA HI.T. CODE .GGC
,YMBOL
~
<>
o
MACH
D.'"
1.111'
I.""
....,.
BETA
RUDYLR
PARAMETRIC VALUES
D. DOD RUDDER
50.000
0.000
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SREF 1... Cl1l3C1 .11. IN.
LREY ".'01l0 IN.
IREY '.e"o IN.
XMRP 1 .... 21 IN.
YMRP 0.0000 IN •
ZMRP 0.0000 IN.
'CALE 0.003.
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REFERENCE INFORMA'ION
SREF 1•• e8'6 511. IN.
LREF •• '08~ IN.
BREF '.e"o IN.
XMRP 1..821 IN.
YMRP 0.0000 IN •
ZMRP 0.0000 IN.
SCALE 0.00'4
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30.000
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REFERENCE INFORHATION
IREF 14.lI83l1 SQ.IN.
LREF •• '080 IN.
IREF '.lI"O IN.
XMRP 1.4821 IN.
YMRP 0.0000 IN.
IMRP 0.0000 IN.
ICALE 0.0034
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IREF '.11"0 IN.
XHRP 1.48Z1 IN.
YHIP 0.0000 IN.
ZHRP 0.0000 IN.
'CALE 0.0034
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O. ODD RUDDER
SO.OOO
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REFERENCE INFORMATION
IREF 14 ••83. SQ.IN.
LREF 4.'080 IN.
BREF '."'0 IN.
XMRP 1 •• 821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.003.
M513-MSFC MDDELARI2161-2 85CWI1AF2S1V7E2C4 CC5307MJ 18 MAR 72 PAGE 91
LDNGITUOINAL STABILITYI.'
1.1
1.0
0.'
0.'
0.1'
-1
U 0.'
r-
Z
W 0.1
U
-La..
La.. g ••
W
0
U
r- 0.1
La..
-1
0.'
0.'
0.0
-0.'
, r--'--- ---r-,-.--r- --'r--"-'- -r-
--
.,.... ...-lh ·
LB"" ~ ·
i,..-B'""-~
·
~
/
V
~V
c5 ·
--
·
\
,
·
-D.' 0 I so IS 10 '0 .0 .1 '0
ANGLE OF ATTACK. ALPHA. DEGREES
DArA Nlsr. CODE 'C
"'MDOL MACN
o 1.'110 IIETA
RUOFLR
PARAMETRIC VALUES
O. 000 RUDDER
liD. DOD
0.000
REFERENCE INFORHATION
SREF 14 .1I11311 Ill. IN.
LIlEF 4.'080 IN.
IIREF "11"0 IN.
XNRP 1.4821 IN.
'MIlP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
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DATA HlaT. CODE GC
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REFERENCE INFORMATION
aREF 14 .1l8'6 SIlo IN.
LREP' 4.5080 IN.
IREF 5.11"0 IN.
XHRP 1.4821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
'CALE 0.005.
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REFERENCE INFORHArION
IREF 14.88'6 SQ.IN.
LREF •• 5080 IN.
·IREF 5.8"0 IN.
XNRP 1 •• 821 IN.
YNRP 0.0000 IN.
ZNRP 0.0000 IN.
'CALE 0.00'.
M513-MSFC MODELARI2161-2 85CWIIAF2S1V7E2C4 (C5307M) 18 MAR 72 PAGE 95
LONGITUDINAL STABILITY
••
••
~ / :l(7(
...... ...t::::J ~./ ~ 21'~ -.;;;l.n
.s
.a
.a
-.a
w
>
~
<
>
-~
w
o
>-
~
...J
--CD
<
~
(/)
...J
<Z
-o
::>
~
l!)
Z
\!J
...J
U -.a
,....
z
U
"-2:
...J
U
~
o
~
<
~
(f)
-.s
-.4 0 I ao as ao '0 40 4' '0
ANGLE eF ATTACK. ALPHA. DEGREES
DATA HJ'T. CODE GC
""10L IIACH
Q s ••eo lEU
IUDI'Ll
'ARANETRJC VALUES
0.000 RUDDER
'0.000
0.000
REFERENCE INFORHATION
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IREf" '.8"0 IN.
XMRP S.4.2S IN.
'MRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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PARAMETRIC VALUES
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SO. DOD
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REFERENCE INFORMATION
SREF 14.8838 SQ. IN.
LREF 4.5080 IN.
BREF 5.8550 IN.
XMRP S.4821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0054
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DATA HIlT. CODE 'C
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PARAMETRIC VALUES
a. aDD RUDDER
50.000
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IIEFERENCE INFORMATION
SRE,. 14.1111511 ••• IN.
LRE,. 4.'010 IN.
IRE,. '.1l"0 IN.
XMIIP 1.41Z1 IN.
YMRP 0.0000 IN.
IMIIP 0.0000 IN.
ICALE 0.0054
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MODELARI2161-2
REFERENCE INFORMATION
'REF ".e.3. II.IN.
LREF •• '0'0 IN.
IIIEF '.'''0 IN.
XMIIP S •••21 IN.
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ZMRP 0.0000 IN.
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LREf' ".'010 IN.
IRE' 5.1"0 IN.
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ZMR' 0.0000 IN.
SCALE D.DD1I4
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"MRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.00'.
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LIE' 4.5010 IN.
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ICALE 0.0054
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ICALE 0.0034
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ZNRP 0.0000 IN.
ICALE 0.00'.
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-0.1
-. o • sa IS la I' aa 15 ,a .a •• .,a
ANGLE OF ATTACK. ALPHA. DEGREES
,YM80L
~
<>
MACH
D.'••
1.1 ••
1 ••• 1
~ARAMETRJC VALUES
8ETA a.DDD
DATA HIlT. CODE ."C
RE'ERENCE IN'ORMATION
IRE' I •••• '. ".IN.
LRE' 4. '0'0 IN.
IRE' , • .,'0 IN.
IIMR' 1 •• '21 UI.
'MR~ a.aDDD IN.
ZNR~ a.DDOD IN.
'CALE a.DO'.
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LONGITUDINAL STABILITY
. . . .
·
·
....,
p <> <
<> <>
<> A.
<> <>
t>. P
A
A rna~ Pb~~~("'/M "-
-
CI
·
·
,
•
·
.0
.&
.2
.1
-.
-.2
-.1
~
Z
W
U
lL
lL
\.JJ
o
U
l-
lL
...J
.4
••
••
.,
••
.1' .Ie .14 .12 .10 .De .01 .04 .02 .00 -.02 - .D~ -.oa
PITCHING MOMENT COEFFICIENT. CLM
"'"eOL
~
<>
"ACH
o.lIle
s.lle
s.llIS
PARAMETRIC VALUES
BETA 0.000
OATA HI.T. COOf ."C
.E~ERENCE INFORHATION
'''E~ S4.IIU Ie .IN.
L.E~ 4.'DlID IN.
IIREI" 5 • .,'0 IN.
JlMRP S.4.2S IH.
'MR' 0.0000 IN.
ZM'" 0.0000 IN.
ICALE D.DDS.
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L~NGITUDINAL STABILITY
••
.,
••
••
• 4
-l
••U
.
......
Z
W
.1
U
l.L.
l.L.
W .1
l!)
U
......
l.L.
.D
--
-l
-..
-.1
-..
, ,
·
·
·
·
ooQ"
&~
A.
~
t:.,()
i\
W ·
"
"""'
·
,
~
·
FOREBODY DRAG CQEFFICIENT. CDF
D.D D.I D.4 D•• D.' I.D 1 •• 1.' I.D
'''MIIOL
~
°
MACH
0.'lI8
1.llI8
I.lI81
PARAMETRIC VALUEI
BETA D.DDO
D4TA HIlT. CODE ."C
REFERENCE INFORMATION
.RE,. 14.8.3. ".IN.
LRE,. •• '0'0 IN.
BRE" '.'''0 IN.
XMRP 1 •• '21 IN.
YMRP D.DOOO IN.
ZMRP 0.0000 IN.
'CALE 0.003.
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LATERAL STABILITY
-
& ....
~4
--
I.::
-
-eo. ~ F-:..
.. ~ ""t: .Ie--
-
~~
-~ ~ ~
t-h.. ~ I"eOo..
-
~ .......
. .
-.
""'
I-.
.0.0
.010
.010
.010
oJ .000
CD
U -.010
-.010
-.010
-.040
-&0
.0'
.0'
.04
.01
.00
Z
>-
-.oeU
-.04
-.0'
-.0'
-10
-.
-.
-.
- II
- 4
- 4
- I
- I
o
D
BETA
BETA
o
D
o
o
I
I 4
•
•
•
•
ao
10
.10
.10
.00
>-
U
-.10
. .
C3 A ~
-:t:~~
"t: r-.:::::-' I-.~
----
-
""-~~
-
3---.
~ ---.::~ ..L'o.
J:J
-.10
-10 - . - II - 4 - e D
BETA
D D I II • 10
DATA HIlT. CODE GC
MACH
D.SIII
0.'117
I. lIe
ALPHA
IIUDFLR
PARAMETRIC VALUES
10.000 RUDDER
0.000
0.000
REFERENCE INFORMATION
IREF l4.el'l ".IN.
LREF •• '010 IN.
IREF '.1"0 IN.
IMRP 1 •• 121 IN.
TMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.00'4
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LATERAL STABILITY
.
A
I-.. ~
r- .
~ A
-C3 f'"' r--
•••
•••
•••
• 10
li- .0.
<
u
.0'
.0.
.01
.00
-'0
I ••
I ••
'.0
li-
D
U 0 ••
a ••
-0.'
-10
I.'
1.0
0.'
0.'
0 ••
...J
U 0.'
0.0
-a••
-10
-.
-.
-.
- e
-.
r
-.
- 4
- 4
-.
- I
- a
- a
o
o
a
BETA
BETA
BETA
o
o
o
o
o
a
I 4
4
•
e
•
•
•
•
10
10
10
DATA HIST. CODE GC
"NIIOL
~
<>
NACH
a.slIo
D.'lI7
a.alle
ALPHA
RUI/FLR
PARANETRIC VALUES
aa.DDD RUDDER
0.000
0.000
REFERENCE INFORMATION
SREF 14.885e I •• IN.
LREF •• 5080 IN.
BREF 5.8"0 IN.
XNRP 1••121 IH.
YNRP 0.0000 IH.
ZNRP 0.0000 IH.
SCALE 0.005.
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LATERAL STABILITY
l ••
l ••
l ••
l.O
D.'
>-
U D••
Z
>- D••
L)
0 D••
D.D
-0.'
-D ••
-0.'
-0.'
. .
:
;
,..., A _A 1- - A
.. to' P
I I I I I I I I I I I I I I I I I I I
-. -. -. - 2
BETA
o D • • • ID
-
-
....
-
Lj
.., ...
..., ...,
.0'
.D?
.0'
.0'
.04
.01
.oe
.01
.00
1:
-.J -.01
U
-.oe
-.01
-.04
-.01
-. -. -. -. o
BETA
o o 1 • 10
DATA HI.T. CODE 'C
NACH
0'.1111
0."7
1.1"
ALPHA
IIUD'LR
PARAMETRIC VALUES
10.000 RUDDER
0.000
0.000
IIE"ERENeE IN'ORHATION
SIIE" 14 ••nll •• • 11' •
LIIE' '.'0'0 IN.
IIIIE,. '.'''0 IN.
XMRP 1.4'21 IN.
"MRP 0.0000 IN.
ZMIIP 0.0000 'N.
ICALE 0.0034
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LATERAL STABILITY
••••
••10
••10
.0&0
-.J .000
en
u
-.0&0
-.010
-.010
~
'-I. r---
-A
--
-
No.
---
~
-...
• • • I I
. I •
,...
-
t..J
--
•
-
'"ti t--
~;...
--
-
H-
-
I-f)
.DI
.DI
...
• DI
.DO
Z
>-
-.DIU
-...
-.DI
-.DI
-&D
•eo
.&0
.00
>-
U
-.&0
-.eo
-10.
- I
- I
-.
- I
-.
- I
- 4
- 4
- 4
- I
BETA
- It
BETA
- I
BETA
o
o
o
4
I
8
8
•
•
•
&0
&D
&0
DATA MIST. CODE GC
'''MeOL
o
MACH
1.199 ALPHA
RUD~LR
PARAMETRIC VALUES
• S.ODD RUDDER
D.OOD
O.DOD
RE~ERENCE INFORMATION
IRE~ ".815. 511. IN •
LREF •• 5DID IN.
IREF 5..55D IN.
XMRP ••••21 IN.
YMRP O.ODDD IN.
ZMRP O.DDDD IN.
'CALE 0.DOS4
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LATERAL STABILITY
-,
,...
-
.-
~
- -
.....
.
.....
.
• • •. .
~ ..... ... ~ -o.J ~
.
'-J ... '-J
•••
•••
•••u.
<
u
.0'
.O?
•••
'.4
'.0
IJ...
0 a ••U
0.1
'.1
•• 0
a ••
a ••
0.4
-l
U 0.1
0.0
-.
-.
-.
-.
-.
- a
- 4
- 4
- 4
- I
BETA
- I
BETA
- I
BETA
D
D
o
I
I
I
4
4
•
•
e
•
•
•
10
'0
.0
DATA HI.T. COD! 'C
.,....,OL MACH
o ..... ALPHA
llUa,.LR
PARAMETRIC VALUES
1'.000 RUDDER
0.000
0.000
llEFERENCE INFORMATION
IRE,. 14.ee,e 1111. IN.
LRE,. 4.'080 IN.
aU,. , ..,'0 IN.
XMRP 1.4821 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
'CAL! 0.00'4
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LATERAL STABILITY
.
c. - .........
-
r- -
"tJ
;
I I I I I I I I I I I I I I I I I I I
.
~
.....
-EJL.:7 ....
- --
-
•••
•••
•••
•• 0
0 ••
>.
U 0 ••
Z
>- 0 ••u
C)
0 ••
0.0
-0 ••
-0.4
-0 ••
-0.1
-,.0
-so
.0'
• 07'
.0'
.DS
.04
.0.
.0•
• DS
.00
~
.J -.DS
U
-.De
-.01
-.04
-.DS
-.
-.
-.
-.
-.
-.
- 2
BETA
- 2
BETA
o
a
•
•
•
•
10
10
DATA HIST. CODE 'C
.YIIBOL IIACH
o S.SU ALPHA
RUDP'LR
PARAMETRIC VALUES
1'.000 RUDDER
0.000
0.000
RE~ERENCE IN~ORMATION
'RE~ H •• a~. It .IN.
LRE~ 4.'080 IN.
8RE~ '."'0 IN.
XMRP 1.4.21 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN •
• CALE 0.00~4
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LATERAL STABILITY
.
1""\
-
hJ..
-- -
"'"
I I I .
1":1.
"tJ
~
-
-
--
---E)
••••
••••
••••
••1•
..J ••••m
u -.010
-.oao
-.0'0
.0•
• N
.04
.0•
• 00
Z
:>
-.0'u
-.04
-.0'
.10
.10
.00
:>
u
-.10
-.10
-10
-.
-.
-.
-.
-.
- e
- 4
- 4
- 4
- I
BETA
- I
BETA
- I
BETA
o
o
o
I
I
I
4
4
4
•
•
6
•
•
•
aD
aD
10
DATA HIlT. CODE GC
'''MIOL MACH
o I.'" ALPHA
IlUO'LIl
PARAMETRIC VALUES
.'.000 IlUODER
0.000
0.000
IlE'ERENCE INFORMATION
SRE' .... II511 SI.IN.
LIlE' •• '0110 IN.
IRE' '.'''0 IN.IMRP 1 •• 1121 IN.
'MIlP 0.0000 IN.
ZMIlP 0.0000 IN.
ICALE 0.00'.
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lJ...
-<
u
LATERAL STABILITY
.1••
• 14'
.s ••
• 11•
• 1S.
.10.
.0••
• 01'
.01"
.01'
-10
- I - I - 4 - I
BETA
D • • a•
1.1
1.4
1.0
lJ...
0 a ••U
0.1
- - -
1- ...... +)
- I - e - 4
- "
BETA
D e I so
1.1
1.0
0.1
a ••
0.4
...J
U 0.1
0.0
-a.!
. I . 4-so I
-
. I
BETA
o 4 I so
IYHIOL HACH
o I.ltel
'ARAHETRIC VALUES
2'.000 RUDDER
0.000
DATA HilT. CODE ~C
0.000
REFERENCE INFORMATION
IREF l4.ee" 'I.IN.
LREF •• 'DID IN.
8REF ,.e"o IN.
XHRP I •• 'ZI IN.
YHRP 0.0000 IN.
ZNRP 0.0000 IN.
'CALE O.OOS.
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LATERAL STABILITY
,
-
-
-:)
- -
I"'"
I I I I I I I I I I I • I • • I I I • I I I I
l:t
"'"
-,;;;;;j I .....
.1iJ .o...J
a ••
a ••
a ••
a.D
0.1
>-
U 0.1
Z
>- D••U
0 D••
D.D
-D.'
-D ••
-D.'
-D.'
-a.D
-ID
.D•
• O?
.oe
.01
.04
.011
.0'
• 01
.00
~
-.J -.01
U
-.02
-.01
-.04
-.01
-.aa
-aa
-.
-.
-.
- II
- 4
- 4
- I
BETA
- I
BETA
o
o
I
•
4
4
•
e
•
I aD
IYMIOL MACH
o 1.'118
PARAMETRIc VALUES
".000 RUDDER
D.DOD
DATA HIlT. COOE GC
0.000
RE'ERENCE IN'ORMATION
IRE' 14.88311 18. IN.
LRE' 4.'0110 IN.
IRE" '.11"0 IN.
XMRP 1.41121 IN.
rMRP 0.0000 IN.
ZMRP 0.0000 IN.
leALE 0.003.
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LATERAL STABILITY
.
r. n... h.
-......
---
.
--
~ ...,
---
~ ~ ~
-- -- -
-- - --
--
~ ~
~
-
16
--
....
---
~
--~ -- hin ~
I I J I I I
-
l ....
.'CO
• 0.0
.0.0
.0&0
-l .000
Q)
U
-.0&0
-.0'0
-.oao
- ••co
-&0
.0'
.0'
.04
.0'
.00
Z
>-
-.0.U
-.04
-.0'
-.0'
-so
-.
-.
-.
-.
- 4
- 4
- I
- I
a
a
BETA
BETA
a
o
a
o
•
•
•
•
10
10
.aa
.10
.00
>-
U
-.10
L:: I'---DJ.r--.~ I---
""'t::I---~ r----~ t---
..~~ t:---.
---
~ --~---~
--
~ ........~-~
...........~ ra -V
-.ao
-10 -. -. - 4 -. o
BETA
o o I • • I'
OATA HI.T. CODE GC
MACH
0.'"
0.11'7
1.201
ALPHA
RUDFLR
PARAMETRIC VALUES
10.000 RUDDER
50.000
0.000
REFERENCE INFORMATION
SREF IC.1l8S8 8'.IN.
LItEF 4.'010 IN.
IREF '.1"0 IN.
INRP 1.4121 IN.
YNRP 0.0000 IN.
ZNRP 0.0000 IN.
'CALE 0.0054
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LATERAL STABILITY
, I , , ~ ~
v ~
A A ..
l-
. --. ," . . . . ...... . . .
.u
••1
.11
lJ..
.0'<
U
.07
•0'
-. -. - 4 - I o
BETA
o o I 4 • • 10
I.'
1.4
1.0
lJ..
0
0.'U
0.1
. T
~ ~ ~ A.
...
"
.... p
\
.
A.
~
... ... ~ o.J
1.1
1.0
0.'
0.'
0.4
-oJ
U 0.1
0.0
-.
-.
-.
-.
- 4
- 4
- I
- I
o
o
BETA
BETA
o
a
o
a
4
4
•
•
•
•
10
10
DATA HIlT. CODE GC
IrlllOL
~
<>
IIACH
a.'"
a.'"
1.201
ALPHA
RUOFLR
PARAMETRIC VALUEI
10.000 RUDDER
,~.ooo
0.000
REFERENCE INFORMATION
IREP" 14."" a•• IN.
LREF 4.'010 IN.
IREP" '.1"0 IN.
XMRP 1.4121 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.00'4
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LATERAL STABILITY
Lj .- ~,.. ....
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
AG I""...... P
---
~ A
"V ~
I.'
1.4
I.'
1.0
a••
>-
U a••
Z
>- 0.4U
0 0.1
0.0
-0.1
-0.4
-a ••
-0.'
-1.0
-aa
.0'
.Ol'
.0'
.011
.04
.01
•oe
.oa
.00
1:
-I -.oa
U
-.oe
-.01
-.04
-.011
-.
-.
-.
-.
- 4
- 4
- It
- It
o
o
BETA
BETA
o
o
o
a
It
It
4
4
•
•
•
•
aa
10
DATA HIlT. CODE GC
."HIIOL
~
<>
HACH
D.lle,
D.llel'
loliDa
ALPHA
RUDFLR
PARAMETRIC VALUES
10.000 RUDDER
SO.OOO
0.000
REFERENCE INFORMATION
'REF 14.8"8 88.IN.
LREF 4.'080 IN.
IREF '.8"0 IN.
XHRP a•••21 IN.
'HRP 0.0000 IN.
ZMRP 0.0000 IN.
'CALE 0.00'.
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LATERAL STABILITY
I.••ID. I• 4• •• •
.
r'I
--..
""'-Q
-- ~
-
-
-
0
--- -~
--..
-...::'
--;- I I I I .
••••
.'1'
••10
••ao
-.J .000
CD
U ·.oao
·.010
·.010
BETA
--r
,..
~
.0.
.01
...
•01
.00
Z
>-
-.01U
....
·.ae
·.01
·aa -. -. - 4 - I D • 4 • • 10
BETA
.10
.aa
.00
>-
U
-.SD
C+-
~
-
;
~1l
----
R.....
~
- .....,
- ••0
·aD • • - I • 4 - I
BETA
D I 4 • • 10
IfMeOL MACH
o 1.las
PARAMETRIC VALUES
15.000 RUOOER
lIa.aoo
aATA MI'T. COOE' GC
0.000
IE'ERENCE IM~ORMATION
SAE' 14.88110 SI.IN.
LIE' •• '000 IN.
IIRE~ 5.0"0 IN.
XMRP 1 ••111 IN.
YNRP 0.0000 IN.
ZNAP 0.0000 IN.
'CALE 0.001l.
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LATERAL STABILITY
.
-
,..
I I ~I V
.... .... ... ~ .... ....
....
••••
••••
u. ••••
<
u ••••
••0 •
•0"
.0••
-.0
•••
•••
1.0
U.
0
U 0 ••
0 ••
-0 ••
-ao
-.
-.
-.
-.
- 4
- 4
- I
BETA
- I
BETA
a
a
a
a
•
•
•
•
ID
10
a••
1.0
0.'
0 ••
0 ••
-J
U 0 ••
0.0
-0'!10
- • -• - 4 - 2
BETA
a • • ao
I'MSOL
o
MACH
1 ••01
PARAH~fRIC VALUES
1'.000 RUDDER
SO.OOO
DATA HJ'T. CODr GC
0.000
RE~ERENcr INrORMATION
IREr 14.88" '''.IN.
LRrr •• '080 IN.
IlRE~ '.8"0 IN.
XMRP 1 •• '11 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE D.DOS.
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LATERAL STABILITY
. . . . . .
G .....
-
I-. ,... .....
I I I I I I I I I I I I I I I I I I I I I I
,... ,... ....
,... ,...
t-
a••
a••
a••
1.0
D••
>-
U D••
Z
>- 0.4
U
0 D••
0.0
-D ••
-0.4
-D.'
-D.'
-a.D
-aD
.0'
.D?
.0'
.05
.04
.DS
.01
.01
.00
~
....J -.01
U
-.01
-.05
-.04
-.05
-.0'
-10
-.
-.
-.
-.
- 4
- 4
- e
BETA
- e
BETA
g
o e
•
•
•
•
10
10
DATA HIlT. CODE GC
'''MeOL MACH
o 1.101 ALPHA
RUO"LR
PARAMETRIC VALUES
1'.000 RUDDER
SO. 000
0.000
RE,.ERENCE IN,.ORMATION
IRE,. U.IIII'1l 1i".IM.
LRE,. •• '0110 IN.
IRE,. '.115'0 IN.
XHRP ... 1121 IN.
'HRP 0.0000 IN.
IHRP 0.0000 IN.
'CALE 0.00'.
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LATERAL STABILITY
-
-t-I.
---
--
--
-
- ~
"-TJ
I I I , •
n..
-
-
""1:.J
~
-
- -
---t)
.040
.Oao
.010
.010
..J .000
CD
U
-.010
-.010
-.010
-.040
-10
.0•
• 0•
• 04
.01
.00
Z
>-
-.o!U
-.04
-.0'
-.0.
-10
.10
.10
.00
>-
U
-.10
-.10
-10
-.
-.
-.
-.
-.
-.
- 4
- 4
- 4
-.
BETA
-.
BETA
-.
BETA
D
D
a
I • •
•
e
•
•
•
10
10
10
OArA HIST. COOE ~C
trHIOL MACH
o 1.1IC14 ALPHA
IUOFLI
PAIAMETRIC VALUES
Z,.OOO RUDDER
lIO.OOO
0.000
REFERENCE INFORMATION
IREF U.II',1I '8.IN.
LREF 4.'0'0 IH.
IREF '.'''0 IH.
INRP 1.4.21 IN.
rMRP 0.0000 IH.
ZNRP 0.0000 IN.
ICALE 0.00'.
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LATERAL STABILITY
-......
- - -
1-
- -
•••0
• .,0
...0
••10
•• 111
U.
< ... 0
u
•• 00
.0.0
.0.0
• 0po
-ao
•••
a.4
a.0
u..
0 o.eU
a ••
-a ••
-10
a••
a.o
a.'
a••
0.4
-l
U a••
0.0
-0.'
-ao
-.
-.
-.
-.
- II
-.
-.
-.
-.
- It
BETA
- It
BETA
-.
BETA
o
o
D
•
It
I
•
•
II
•
•
•
I.
ao
10
OATA HI.T. CODE GC
""IOL "ACH
Q a••,. ALPHA
RUD,.LR
PARA"ETRIC VALUES
2'.000 RUOOER
'0.000
0.000
RE,.ERENCE INFOR"ATION
.RE,. 14.e8311 ••• IN.
LitE,. 4.'080 IN.
.REF '.8"0 IN.
INRP 1.4821 IN.
'NRP 0.0000 IN.
ZNRP 0.0000 IN.
'CALE 0.005.
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LATERAL STABILITY
,..
--- --
,.. ~
-------
-S-- ,..
-
...... OJ
I I I I I I I I I I I I I I I
.
~ - ,.. ...... -f)......
a ••
a.4
a ••
a.o
0.1
>-
U D.'Z
>- 0.4U
0 0.1
0.0
-0.1
-0.4
-0.1
-0.1
-1.0
-10
.01
•o?
.0'
.01
.04
.os
• 01
.01
.00
~
-.01
..J
U
-.01
-.os
-.04
-.01
-.0'
-10
-.
-.
-.
-.
- 4
- 4
- I
BETA
-.
BETA
o
o
I
I
•
•
•
•
10
aD
DATA HI.T. CODE GC
"'"'OL MACH
o 1.1114 ALPHA
RueFLR
PARAMETRIC VALUES
z,.ooo RUDDER
SO.OOO
0.000
REFERENCE INFORMATION
SREF 14.88" 'I.IN.
LREF 4.'080 IN.
IREF , .8" 0 IN.
XMRP 1 •• 8Z1 IN.
?MRP 0.0000 IN.
ZMRP 0.0000 IN.
'CALE o.oo~.
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LATERAL STABILITY
.040
.010
.010
.010
_J .000
CD
U -.DIO
-.DIO
-.DIO
A 0-
L
--
-- ~
-- -
~ v
----.:..J. ~
-
---
- -t:t--.. I:L ~
...... t:S
- -
--
~ ~
l::.J
-
l1\.
""
I f . . I
-. -. - 4 - I D D D I 4 • • ID
BETA
.0'
.DI
.04
.De
.Da
Z
>-
U -.De
-.04
-.a.
-.0'
-. -. - 4 - I D 0 D I 4 • ID-ID •
BETA
.aD
.la
.aD
>-
U
-.la
-.
C3
-.......
Do.!--.~
-""1: r----a~~
----
~~~ :-----
--.
:h-. --~k
-.....~"~-.;;;;~
......~ tQ ~
-.aa
-Ia -. - I - 4 - I a
BETA
o a I 4 I • 10
DATA HI.T. ~ODE GC
"ACH
0."1
D••••
1.1"
ALP'HA
RUDP'LR
PARAMETRIC VALUES
ID.DDD IlUDDER
liD. DOD
0.000
IlEFERENCE INFORMATION
SIlEF ".lInll 11I.IN.
LIlEF 4.'0110 IN.
IREF , .11" 0 IN.
XNRP 1 •• '21 IN.
'NIlP' 0.0000 IN.
ZNRP 0.0000 IN.
ICALE 0.0014
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10••Iooo- I- 4-.-.
. ~--r~
.... ....
"V ... ...
A
A
.... ~
, :-, .
LATERAL STABILITY
.al
-.a
...
•••
•••
u
.at<
U
.a,
.al
BETA
•••
•••
•• a
lL..
a a••U
a.1
.... .... .... A.
.... .. .. r-
-
:-
-. -. - 4 - I o o o • • • la
BETA
,..,
-
.. .. I"" I"-'
'.1
I.a
a ••
a ••
a ••
-l
U a.1
a.a
-a ••
-Ia -. -. - 4 - I o
BETA
o o I • • • la
DATA NJIT. CODE GC
MACH
a.5 ••
a ••••
1.1.5
ALPHA
RUOFlR
~ARAMETRJC VALUES
10.000 RUDDER
50.000
0.000
REFERENCE INFORMATION
IREF 14 •••5. ".IN.
lREF •• '0.0 IN.
IRE,. ' ••"0 IN.
XMRP 1 •• '21 IN.
YMRP 0.0000 IN.
ZMR~ 0.0000 IN.
ICAlE 0.00'.
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LATERAL STABILITY
• • .
&..::I .. .... IC:l' --v
I I I I I • I I I I I I I I I I I I I I •
'.... ..
....
....
~.
....
I~
.~
A.
-
--v
I.'
I ••
1.1
1.0
0.'
>-
u 0.'
z
>- 0 ••u
0 0.1
0.0
-0.1
-a ••
-0.'
-a ••
-&.0
-&0
.0'
.1Ii'
.01
.0•
...
•0'
.01
.0&
.00
:I:
--I -.0&
U
-.01
-.0'
- .114
-.0'
-...
-so
-.
-.
-.
-.
-.
-.
- I
- I
o
o
BETA
BETA
o
a
D
a
I
I
•
1
•
•
10
10
aATA HI'T. CODE 'C
IrIl.OL
~
<>
""CH
a.'"
a •••·•
1.1"
"VHA
IIUDFLII
~AIIAIIETRIC VALUES
10.000 RUDDER
SD.DDD
0.000
REFERENCE INFORMATION
IREY 14.118511 ".IN.
LIIEF •• '010 IN.
IREY '.11"0 Ill.
XHIIP 1 •• 1121 IN.
'HRP 0.0000 IN.
ZHRP 0.0000 IN.
'CALE 0.00'.
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LATERAL STABILITY'
~
--
..:I'
---
--
,..
- '"'-
---
::t-
---
~
I~
--
r-c'\
-
I I I
,..... ,...
- -
~ ,...
- -
~
.'40
•••0
.010
.0,10
-l .000
CD
U
-.010
-.010
-.010
-.040
-10
.0'
.0'
.04
.01
.00
Z
>-
-.oeU
-.04
-.08
-.0'
-10
-.
-.
-.
-.
- 4
- 4
- 2
BETA
- 2
BETA
o
o
2
2
4 •
•
•
•
aD
aD
.10
.10
.00
>-
U
-.10
~
""-H
-- ~
---
~
~,~
.....
-. -. - 4 - 2
BETA
o 8 • 10
DATA HIlT. CODE GC
ar"'OL "ACH
OS.... ALPHA
RUOFLR
'ARA"ETRIC VALUES
IS. DaD RUDDER
ID.DaD
D.DOD
REFERENCE INFORMATION
SREF 14 .88SI5 ".IN.
LllEF 4.5080 IN.
IREF 5.8550 IN.
XHRP 1.4821 IN.
'HRP 0.0000 IN.
'HRP 0.0000 IN.
ICALE D.DOS4
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LATERAL STABILITY
I
-.- --,--
I I L- - I
aa • • -. -. - I if ~
.>o;;J
• • 0
••10
... 0
.140
."0
U.
< ••10
U
.aao
.100
.010.
BETA
... '-J ...
"""
I '-J '-J
a.1
a ••
1.0
u.
0 0.1U
0.1
-. -. -. - I o I • • 10
a.1
1.0
0.1
0.1
D••
-l
U 0.1
0.0
-0.1
-10 -.
.
- I -.
BETA
- I
BETA
o I • • • 10
DATA HlaT. CODE GC
a'IIDOL IIACH
o 1.11111 ALPHA
RUDFLR
'ARAIIETRIC VALUES
1'.000 RUDDER
lID.DDD
0.000
REFERENCE INFORMATION
.RE,. U .lIe'lI a•• IN.
LRE,. 4.'0110 IN.
IREF '.11"0 IN.
XIIRP 1.41121 IN.
YIIRP 0.0000 IN.
z..RP 0.0000 IN.
ICALE 0.00'4
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LATERAL STABILITY
.
.
,... ~
....
,... ,...
.....
I I I I I I I I I I I I I I I I I I
, .
-
~
..... .....
... ..... ......
...
1.1
1.4
I ••
I.D
D.I
>-
U 0.1
Z
>- 0.4U
Cl D••
O.D
-D ••
-0.4
-D.I
-D.I
-1.0
-ID
.01
.01'
.01
.D•
• 04
.01
.DlI
.DI
.DD
1:
-.D1
-J
U
-.DlI
-.DI
-.04
-.D.
- I
- I
- ·1
- ,
- 4
- 4
- e
BETA
- I
BETA
o
o e
•
I
I
•
ID
10
DATA HI8T. tODE GC
''I'NIOL MACH
o i.UI AL""A
RUD,.Ui
"ARAMETRIC VALUES
1'.000 RUDDER
10.000
0.000
RE,.ERENCE INFORMATION
IRE,. 14.1"1 '".IN.
LRE,. 4.'0'0 IN.
IRE,. '.'''0 IN.
XMR" 1.4'21 IN.
'l'MR" 0.0000 IN.
ZMR" 0.0000 IN.
ItALE 0.0014
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LATERAL STABILITY
-T ,
i:2'
-- ~
--.
'""-
-
-""
I . •
-,
-~
-
.....
G-
-
...
-...
...~
•••0
.0.0
.010
.010
_J .000
m
u -.010
-.010
-.010
.0'
.ae
.04
.O!
.00
Z
>-
-.01U
-.04
-.ae
-.a.
-10
.10
.10
.00
>-
U
-.10
-.10
-aa
-.
-.
-.
-.
- e
- .
- 4
- 4
- .
- e
BETA
- e
BETA
- e
BETA
o
o
o
e
e
e
4
4
4
•
•
•
•
•
I.
10
10
""1I0L "ACH
o I.'"
PARA"ETRIC VALUES
• '.000 RUDDER
So.OOO
DATA HIlT. CODE GC
0.000
REFERENCE INFORHATION
IRE,. 14 .ease III.IN •
lRE" •• '010 IN.
IRE,. '.e"o IN.
XMIlP I ••ezi IN.
'MIlP 0.0000 IN.
ZMIlP 0.0000 IN.
ICAlE 0.0015.
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LATERAL STABILITY
.
-. ....
.... .... ,.. .... .... ....
n. ....
-
,,",,
.... ....
- -
,-
....
•a••
•a••
•a••
u..
.aa.<
U
.ao•
• 0••
• 01.
• O?
-aD
a.1
a••
1.0
u..
0
U D.'
D••
I ••
1.0
0.1
D.'
D.'
-.J
U D••
0.0
-D••
-10
-.
-.
-.
-.
-.
- I
-.
-.
-.
- ,
BETA
-,
BETA
- ,
BETA
o
D
D
,
,
•
4
•
•
•
•
•
•
•
10
10
10
DATA MI.T. CODE GC
,YNeOl NACH
o I.'" .'~PH"
IIUOFlR
PARANETRIC VALUES
2'.000 RUDDER
liD. ODD
0.000
REFERENCE INFORMATION
IREF 14 •••5. 18.IN.
lREF 4.'0'0 IN.
IREF '.'''0 IN.
XMIIP 1.4.21 IN.
fMRP 0.0000 IN.
ZMIIP 0.0000 IN.
ICAlE 0.0054
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LATERAL STABILITY
a••
a••
a••
a.G
0.'
>-
u 0 ••
z
>- 0 ••u
0 0.'
0.0
-D.'
-D••
-0••
-a••
~ -.
..--t: R.....
-cr .... .... >;J
• • . , . , .. ••• • • • •••
, . , I I I I
~
-
-.
- -
-
-
-a.D
-lD
.Dj
.D?
.0'
.0'
.IN
.01
.De
.01
.Dli
1:
-I -.01
U
-.Ol!
-.Oll
-.IN
-.as
- !il
- .
-.
-.
- 4
- ..
- It
BETA
-.
BETA
o
a I •
•
•
10
10
OJNIOL NACH
Q I.'"
'ARAMETRIC VALUES
e'.oao .UDDER
BD.OOD
DATA HI.T. CODE GC
0.000
.EFERENCE INFORMATION
I.EF U.IIUII a'.IN.
LREF ... 'DaD IN.
.REF '.11"0 IN.
XMR' 1.41121 IN.
rMR' 0.0000 IN.
ZM.' D. DODD IN.
ICALE D.DD~4
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LATERAl STABILITY
1 .
A ~
L: ~
---
-.....
-
~ V
-...
-
~. """"'E
-
,
- --
- - -',,--, ~
-I-l.
--
---
--
~ IV---
I-A ~
I I I I I I • I
•••0
••10
••ao
.010
-l .000
00
U
-.OiO
-.01'
-.'1'
-....
-i.
.N
....
• CM
••a
•••Z
>
-.'1U
-.CM
-.D.
-.'1
-a.
-.
.
- I
-.
I
- I
-.
-.
-.
.....
-.
D
..."
•
BETA
BETA
o
o
o
o
• •
I
•
I
a•
a.
.1'
.a.
•••
>
U
-...
:
l:lr-.-a.. I'-- (),..
"""fr---,.~ t--
..~~ t----
--....~---~ &...~-- I&--.. - ~
......~ ~~ ~
-.a.
-.. - I - I -. - I •
BETA
o o I • • • ••
DATA ""T. CODE GC
"M'OL
~
<>
"AC"
'.'Ie
o.'.e
••••e
ALP"A
RUO,.LR
PARAMETRIC VALUE'
10.000 RUDDER
10.000
a.aao
IEFERENCE INFORMATION
IREF I~."51l ••• IN.
LIEF ~.'o.o IN.
aRE' '."'0 IN.
XMR' 1.~'ZI IN.
YMIP 0.0000 IN.
ZMR' 0.0000 IN.
ICALE 0.005.
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LATERAL STABILITY
...
• 1•
•u
lJ..
.Ot<
U
.0'
.0.
~ ~
....
'"
-
l-
I I • • . . .. I . . •
-. -. -. -. o
BETA
o I 4 • • I.
I.t
1.4
1.0
lJ..
a 0.'u
0.' ~ - ~L:: .. ..., ~; ... ....
, I ~ ,- --,-
....
... .... ... u-
I ••
1.0
0.'
0 ••
0.4
...J
U 0.'
o.G
-a••
-10
-.
-.
-.
-.
- 4
- 4
-.
-.
a
o
BETA
BETA
a
o
o
o
I
•
4
4
•
•
•
•
I.
10
DATA HI,T. CODE GC
"M'OL
~
¢
MACH
D.'"
D••••
1.1"
AL'HA
RUDFLiI
'ARAMETRIC VALUES
10.000 RUDDER
10.000
D.DDD
RE~EREHCE IH~ORMATIOH
tRE~ H.1I11511 ".IH.
LRE~ 4.50'0 1M.
'RE~ S.USD IH.
XMRP I •• '" IH.
'MRP 0.0000 1M.
ZMRP 0.0000 1M.
tCALE 0.005.
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LATERAL STABILITY
. .
L:i
..
-
..,
.. ~
I I I I I I I I I I I I I I I I I I I I I
.
....
-
A
... ur -
A
~
""
~
:
•••
••4
•••
•• 0
D••
>-
U D••
Z
>- D••U
a 0 ••
0.0
-0.'
-0.4
-D ••
-D.'
-1.0
-10
.0.
.01'
.01
.0'
.04
.01
.01
.DS
.00
:I:
-.OS
-'U
-.Oll
-.01
-.04
-.0111
-.
-.
-.
- e
- ..
-.
- I
- II!
o
o
BETA
BETA
o
o
o
o
I • •
•
aD
so
DATA HI.T. CODE 'C
'''"'OL
~
o
HACH
0.1II111l
Ii ••e.
I.S'"
AU'HA
IIIUDrUI
PARAMETRIC VALUES
SD.DDD RUDDER
50.000
0.000
IIIEFERENCE INFORMATION
SREF 14.1.,1 ".IN.
LIIIEF •• '010 IN.
IIIIEF '.1"0 IN.
XHRP S•• III IN.
fMIIIP 0.0000 IN.
ZHIIIP 0.0000 IN •
• CALE 0.0054
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LATERAL STABILITY
aa••IIo I- II-.
r':).
-
."0'
-
--
II,;;
-
--
t.........
---
:7'--
-
.......
- "4="l
t t . . . • •
- •
D4 l!.aD
••40
•••0
•••0
.aa.
...J •••0
CD
U -.aao
-.0••
- ••'0
BETA
. .
-
If'
- -
- -
....
••1
."
.04
.01
.00
Z
>-
-.01U
-.04
-.De
-. -. - 4 - I o • " • •
a.
BETA
.1.
.aa
.00
>-
U
-.II!»
.
G-
--s
-- ~
----
S-
------
- -e-..
----
....
-.10
-aa
- 8 -. - 4 - I
BETA
a I • • aa
DArA Hllr. CODE GC
IYJlIOL IIAC..
o I.UI AL""A
IUOFLI
.. ARAIIETRIC VALUEa
11.000 IUDDER
'0.000
0.000
IEFERENCE INFORMATION
IREF I4.QII58 al.IN.
LIEF •• '080 IN.
.IEF '.8"0 IN.
IMI.. 1 •• 821 IN.
rill.. 0.0000 IN.
ZII... 0.0000 IN.
ICALE 0.005.
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LATERAL STABILITY
,...
. i'"
.
~ ...
-
,... ...
-
:.J
....
....
....
•11.
1I.
< .a••
U
....
•a.D
•DID
-aD
a••
a••
a.o
1I.
0 D.'U
D.'
-a ••
-aD
a••
a.D
D••
D••
D••
...J
U D••
D.D
-D ••
-10
- I
- I
-.
-.
-.
-.
- ..
- ..
- ..
-.
-.
-.
BETA
BETA
BETA
o
D
D
•
•
.. •
•
e
•
•
I
ID
I •
I.
arlllOL HACH
o a.ull
~ARAIIETRIC VALUE.
ALPHA S'.OOO RUDDER
RUD~L8' 10.000
DATA HI.T. CODE GC
0.000
.E~EREHCE IH~ORNATIOH
I.E~ 14.88S11 Ill. III.
UE~ 4.'080 IN.
.RE~ '.8550 IH.
XMRP 1.4.21 IH.
fMRP 0.0000 IH.
ZMRP 0.0000 IN.
,CALE D.DDH
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T .
.... -. .- l-
- -
I I I I I a I I I , I • I n I I I • . I I I
LATERAL STABILITY
•••
•••
•••
I.e
D.'
>-
U D.'
Z
>- D••
U
Cl D.'
D.D
-CII.'
-D.4
-0 ••
-D.'
-I.D
-ID - .. - It
BETA
• • 10
-.-
-
.... ....
'"
~ .....
.....
.D'
.D7
.D•
• D'
.04
.Da
.D•
• Dl
.00
~
-.01
-I
U
-.01
-.08
-.04
-.DS
-.06
-SIl
- Q -. -. - It
BETA
o I • • III
DATA HI.T. CODE GC
"'MSOL MACH
o 1.118 AU'HA
IlUDFLIl
PARAMETRJC VALUES
15.000 RUDDER
50.000
0.000
IlEFERENCE JNFORMATJON
SIlE,. 14.1111511 ''.IN.
LilEY •• 50.0 IN.
IREF 5.11550 IN.
XMRP 1.41121 IN.
'MRP 0.0000 IN.
ZMIlP 0.0000 IN.
'CALE 0.0054
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LATERAL STABILITY
.14'
••••
••••
,'1'
...J ••00
III
U
·.'1'
•••••
·."0
-
-
~'-
---
-
.... r---
,...
--
[,...
r-'_
--
~
I • • . . I I I I I
• 1
-. - ..
- I
BETA
o I .. 1 1 10
.0'
•••
• 04
.0•
• 00
Z
>-
-.oeU
-.04
....
-...
-ao
-
I
-
I - .. - I
BETA
o I .. • • 10
••0
.10
.00
>-
U
-.ao
I
~
-
-
r-
"-"t:J
:
-.10
-10
- I -. - .. -.
BETA
a • I I aD
DATA HJ'T. CODE .GC
8fMIOL MACH
Q J.'70 ALPHA
RUO,.LR
PARAMETRJC VALUE'
.'.000 RUDDER
10.000
0.000
RE,.rRENCE IN,.ORHATJON
.RE,. J4 .'U' II .IN.
UE,. 4.'080 IN.
IRE,. '.8"0 IN.
INRP J.4.21 IN.
fNRP 0.0000 IN.
ZNRP 0.0000 IN.
ICALE 0.0014
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LATERAL STABILITY
.u•
• ,lI•
....
• U'
LL
.UI
<
U
.ao•
• 0'1
.0.1
. . ,. .
I I I . I I I . I I
.
- - - -
- -
. r
-
.....
-
1-
- -
.... .... ... I.... .... ...
a••
a.lI
i.a
LL
a a ••U
a.!
-a·!aD
i.1
i.D
D••
a••
D••
..J
U Dol!
a.D
-a.1
-aa
-.
-.
-.
-.
-.
- I
-..
- ..
-.
- I
BETA
- I
BETA
- I
BETA
D
D
I
I
I
..
..
II
•
•
•
•
•
••
.a
aa
8YNIOL NACH
o 1.'71
'ARANETRIC VALUES
IS .Ilao RUDDER
10.000
DATA HI.T. CODE GC
0.000
RE'ERENCE IN'ORMATION
.RE' U.lIUlI '8.IH.
LRE' lI. ,o.a IN.
aRE' '."'0 IN.
XIIRP 1 •••11 Ill.
YIII' a.oaaa Ill.
ZIIR' a.oooo IN.
'CALE 0.00'.
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LATERAL STABILITY
~-,..,..,.
-
U' "tJ
I I I I I I I I I I I I I I I I I I I
a••
a.4
a••
a.o
0.'
>-
U 0 ••
Z
>- II ••U
0 0.'
0.0
-0.'
-D.4
-o.e
-D.I
-1.0
-ao -. -. -. -.
BETA
o I 4 • • ao
.oe
• 01'
.0'
.01
.04
.01
.oa
.01
.00
1:
-.01
-J
U
-.oa
-.01
-.04
-.01
. .
--
-- 1-
,...
-
-
1-
-.0.
-so
- I - I - 4 - I
BETA
o I 4 I • so
DATA "JIT. CODE 'C
IYM80L MACH
o I ••n AL"HA
IIUO,.LII
"AIIAMETRJC VALUE'
.'.000 RUDDER
10.000
0.000
RE,.ERENCE JNFORMATION
IRE,. U.'''I ''.IN.
LIlE,. •• 10.0 IN.
IIIE,. '.'''0 IN.
IMII" S•• 121 lil.
YMR" 0.0000 IN.
ZMR" 0.0000 IN.
ICALE 0.0054
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LATERAL STABILITY
.Q()O
• 080
.(JOO
• 1il~1)
--'
.Illijl~
!Il
U -.Onfil
o.Ill!l1l
-,01113
.
A_
..
~
I • • • • • • . . . .
.
~ A- lA
....
--
.- r-
,@C!
• Bel
.@4
.@Ii
.@l)
Z
>- ~,~aU
C>00'4
o,@O
-.IlI.
-no
-.
- (t
-.
-.
- 4
- ..
• I
- I
BETA
BETA
D
D
•
• ..
•
•
•
• no
• Ii!II
.~o
.((j;1)
>-
:t.J
-,s@
.
as
---
~~ ...
....~
~L.
~~
.....~
- 411 -.
BETA
a • 4 • e
""CN
0.11110
n.uCI
ALPHA
IlUDI'Ul
PAaANETRIC VALUES
10.000 RUDDER
50.000
0.000
all'laENCE INFORMATION
,.11" ....n. OS.iN.
UII' 4.10'0 1M.
'.11' 1 ••"0 1M.
IMa.. 1.4.21 IN.rN." 0.0000 IN.
1M... 0.0000 1M.
ICALI 0.0034
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LATERAL STABILITY
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D.O
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BETA
BETA
a
D
I
I
•
•
•
•
10
ID
DATA HilT. CODE IC
.YMIIOL
~
MACH
O.lIoe
1.1••
ALPHA
nuor'u
'ARAMETRJC VALUES
10.000 nUDDER
10.000
0.000
nE'ERENC! JNFORMATION
IRE' 14.'U8 II.IN.
UE' 4.5010 IN.
InE' 5.'''0 IN.
XMR' 1.4121 IN.
rMn, 0.0000 IN.
ZMR' 0.0000 IN.
'CALE 0.0034
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LATERAL STABILITY
I.g
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Z
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BETA
- 2
BETA
D
D
I
I ..
•
•
•
•
Ail)
110
OAVA HI8T. CODE GC
OQIICII
D',5ao
n.1Il11
ALPHA
ftUDFLA
PARAMETRIC VALUES
10.000 RUDDER
10.000
0.000
REFERENCE INFORMATION
IIIEP' 14.18111 ' •• IN.
LREP' 4.110110 IH.
.IIEP' '.U50 IN.
llllllP 1.41U IN.
YIIIIP 0.0000 EN.
IIlIlP 0.0000 IN.
ICALE 0.0054
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LATERAL STABILITY
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••10
.0'0
...J .000
lD
U
-.0'0
-.010
-.010
.01
• 01
.04
.oe
.00
Z
~
-.oeU
-.04
-.00
- ••1
-aD
-.
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- I
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I
•
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•
•
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.10
.00
~
U
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----e to-
-.::r--
- -s-
-"S---
l::J
-. - I -. -. o
BETA. •
I I 10
DATA HIlT. CODE GC
ItMIOL MACH
a I.UT ALPHA
RUDI"LR
PARAMETRIC VALUES
IS • DOD RUDDER
10.000
0.000
REFERENCE INFORMATION
IREI" 14."38 1I00M.
LREI" 4 •• 0.0 IN.
.REI" , •.,.0 1M.
IMRI' 1.4111 U.
TMRI' 0.0000 IN.
ZMRI' 0.0000 IN.
ICALE 0.0014
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LATERAL STABILITY
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o I • • lieD
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, , ,
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-
~ ,. ~ ..... .....
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- -
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- -
m fJ
- I
BETA
IJ I 4 • Iilll
'''MIOL OlACM
a n.iIl?
~4RA"~rRiC VALUE.
U ,000 RUODER
ao.ODO
04T£ HI.T. COO! DC
0.000
~IYrR£NC£ IN~ORNATION
.ItE' 14 .ene OQ .IN.
LitE' 4.8010 IN,
litE' 8."'0 HH.
XHRP , •••,. BN.
YHItP 0.0000 IH.
ZH.P 0.0000 iN •
• CALI 0.00S4
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LATERAL STABILITY
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a••
1.4
I.a
I.G
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U 0.'
Z
>- 0.4U
a o.a
0.0
-a.a
-0.4
-0••
-0.'
-a.o
-so
.oe
• O?
.00
.0'
.04
.01
.011
.os
.00
:l:
-.os
...J
U
-.aR
-.Da
-.04
-.0'
-.0'
-ao
-.
-.
-.
-.
- 4
- 4
- I
BETA
- I
BETA
D
D
I
I
•
•
•
• so
DATA HJ'T. COOl IC
IY~'OL IIACH
o •.••7 AL"HA
IUD,.LI
.. ARAMITIJC VALUIS
S5.aaD IUDDER
aa.aDD
0.000
II,.IRENCI IN,.ORMATJON
.11,. ".0'" III. IN.
LII,. 4.50'0 IN.
.11,. 5.'''0 IN.
INI.. S .4.11 III.
YNI.. 0.0000 IN.
ZMR.. 0.0000 IN.
ICALI 0.0034
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LATERAL STABllJTY
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• 00
.04
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Z
:> ..,.@~u
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-.@6
-.fl~SI!:l
- 41 - , - 4 - I a I 4 • • Ul
BETA
.ila
.aa
.I!'lil
:>
U
-.as
G-..
-
r-f)
- 4 - I
BETA
o I 4 • • no
DATA MI.T. COOE GC
llYMBOL flACH
o s.eeg ALI"HA
I1UOP'Ln
PARAMETRXC VALUES
25.000 RUDDER
110.000
D.OOO
RE~ERENCE INFORMATION
'RE~ 1•• 8838 3CoIl4.
UE~ •• '0'0 XN.
.RE~ '.8ua IN.
lNR' 1 •• '11 iN.
'PlR' 0.0000 IN.
ZUP 0.0000 IN.
'CALE O.OOS.
M513-MSFC MODELARI2161-2 B5CWI1AF2S1V7E2 CC5306L) 18 MAR 72 PAGE 158
LATERAL STABILITY
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U
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0 a ••U
a ••
I ••
I.a
0.8
a ••
a.4
...J
U a ••
D.a
• •
-.
-.
-.
-.
-.
- 4
- 4
- 4
- I
- I
- I
BETA
BETA
BETA
a
a
a
I
I
•
•
•
•
•
•
10
10
aa
.'H80L HACH
o I.Utl
'ARAHETRIC VALUES
a,. DOD RUDDER
10.000
DATA HI.T. CODE GC
0.000
.E~EREHCE IH~ORHATIOH
SRE~ 14 ••UlI '1. IN.
L.E~ 4.'0'0 IN.
.RE~ '.e"o IN.
IMRP I •• e'l IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IH •
• CALE 0.00'.
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LATERAL STABILITY
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.08 1E-----+-----t-----;f------lf-----tI----_t----_t-----+-----+-----3
o~~---~----_+----+_----t_----t----_+_----+_----I_---_+-----;J
0138 ~----I----_;r-----t-----t----_I-----t----_f_-----+----+-----3
.@~ 1e-----l-----.4I_---_f----_f----_I-----t----_f_-----+----+-----;J
.G~ ~----I----_;I----_f-----t-----_If_----t-----t-----+----+--'----3
~..,==,.,.,.""""'~"""'''''''''~~~--~_.I.-;;=:;;;;;;;;-',...----~-_-...~ia;..... --=;;;:f;;;j-5};;;;a._-+_f-~--_1_-_~ ....~.@!! I>:' ...
~~ -.fIlS 1~----l_----.4I_---_f----_f----_II_---_+----_f_----_+----+----~
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=.1':l4 I~---__+----+----+_---_!r----_t----+----+_---_f----_+----~
BETA
~6TA HJ.r. CODE GC
8"MIIOL NII.CH
o !.Q«I9 ALPHA
liUOl'"LR
PARAMETRIC V~Lura
2'.000 RUDDER
lIO.DOO
0.000
RE'ERrNcr IN'ORNATJON
IRE' U.IIUCl aO.JN.
LRE' •• '0'0 IN.
eRr, '."'0 IN.
IIlIR' 1•• '21 Ill.
YMR' 0.0000 IH.
ZMR' O. DODD JtJ.
'CALE 0.OD1I4
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LATERAL STABILITY
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.01
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Z
>-
-.01U
-.04
-.01
- I
- I
- I
-.
-.
- 4
-.
BETA
-.
BETA
a
a
•
•
•
4
•
I
•
•
10
10
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• 10
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BETA
o 4 I • 10
• "HSOL HACH
o 0 ....7
'ARAHETRIC VALUE•
10.000 RUDDER
50.000
DATA HI.T. COOl GC
0.000
RI'£RENCE IN'ORHATION
.RE' 14.1.,8 ".IN.
LRE' 4.50'0 IN.
IRE' 5 • .,50 IN.
XIlR' 1.4'21 IN.
'"R' 0.0000 IN.
IIlR' 0.0000 IN •
• CALI 0.0014
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LATERAL STABILITY
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d @.O ~_.-.-----.-- --- "--.-----+----~----~----~----~----~---~
BETA
iiAr~ NIsr. CODE GC
-'IIBOL IMCN
o D.OOY IlIl.PItA
IIIUDI'U
'ARAHETRIC VALUES
SO.OOO ftUODER
ao.ooo
0.000
IEFERENCE INFORMArlON
IIEI" 14 .8858 •• .IN.
LIEF ".'000 IN.
.IEI" '.0"0 IN.
XNI' 1 ... IIU iN.
YHI' 0.0000 IN.
lNI' 0.0000 IN.
'CAL! 0.00'"
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LATERAL STABILITY
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-'U
-.Da
-.DII
-.IN
-.DI
-.
-.
-.
-.
-.
-.
-.
BETA
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BETA
a
D
•
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•
•
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I
10
10
DATA HI8T. COOl GC
I"HeOL HACH
a D.IltT ALPHA
IIUD,.L11
PAIIAHETRIC VALUES
ID.DDD IIUDDER
liD. DOD
D.DDD
IIEFERENCE INFORMATION
IREF 14.IIUII 8'.IN.
LIlEF 4.'080 IN.
IRE,. '.115'0 IN •
• HRP 1.4821 IN.
'HRP D.DDDD IN.
ZHIIP 0.0000 IN.
ICALE 0.00'4
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LATERAL STABILITY
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BETA
o I • e
DATA HxeT. CODe: GC
1lY1I130L C1ACH
o n.llllSl ALPHA
RUDFUI
PARAMETRIC VAbUE8
IS. ODD IlUDDER
liD. ODD
0.000
IlEFEIlENCE INFORMATION
.RE' 14.IU8 SQ .IN.
LIlE' 4.'010 IN.
IRE' '.1"0 IN.
XMRP 1.4821 IN.
'MIlP 0.0000 IN.
ZMIlP 0.0000 XN.
'CALE D.ODlI4
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LATERAL STABILITY
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U 0.'
0.0
-. - . -. - a
BETA
o • • • ID
DATA HIlT. CODE ~C
nMSOL MACM
o 1.1119 ALPHA
RUDFLR
PARAMETRIC VALUES
1'.000 RUDDER
liD. ODD
0.000
REFERENCE INFORMATION
IREF U •••,. • •• IN.
LItEF •• '0'0 IN.
IItEF '."'0 IN.
XMR' 1 •• '21 IN.
rMR' 0.0000 IN.
ZMIt' 0.0000 IN.
ICALE 0.00'.
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LATERAL STABILITY
a.~
,.4
••3
fi.8
e.CD
>-
u e...
Z
>- 0.4U
a G.1ll
0.0
-c ••
-O.dl
-@.ill
-1lIl.O
, , . • • •
,
--.
......
-
~ I:...
- -..
--
~
., , "
I I , , I I , I I I . .. . • • •
,
• I I
, I
• J •
~
-
...... 1-
-
.....
-
.....
•co
.@?
,QiO
• Oil
.O<G
."a
.oe
.oa
.«10
1:
-J -.oa
U
-.02
-.ilIS
-.04
-.IJlCl
-.
- ~
- I
-.
- 4
- 4
-.
-.
BETA
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D
a
e 4
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•
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DATA HIST. CODE GC
OYMIIOL IGACH
o s.au ALPHA
RUO,.LIl
PARAMETRIC VALUEa
IS.OOO AUODER
50.000
0.000
AEFERENCE INFORHATION
IRE,. u.ono aCl.IN.
LAE,. 4.5080 IH.
IAE" 5.0550 IN.
INAI' 1.4811 IN.
YNAP D.OOOO IN.
ZNAP 0.0000 IN.
'CALI 0.0034
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LATERAL STABILITY
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.01
.00
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- I
BETA
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BETA
a
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4
4
•
•
•
8
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10
10
10
DATA HilT. 'CODE IC
.'NIOL NACH
o a••ee ALPHA
lIUDI'LlI
PAIIANETRIC VALUES
18.000 lIUDDER
'0.000
0.000
lIEFERENCE INFORNATION
IREI' "'.'8311 II.IN.
UEF •• 80.0 IN.
11IEF S.IlUD IN.
XNIlP 1,.'11 IN.
TNIlP 0.0000 IN.
INIlP 0.0000 IN.
ICALE 0.005.
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LATERAL STABILITY
.Ullil
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BETA
r:lo. ,... ,. ...... ,..., ....
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i.!!)
U.
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1i.1I
s.!J
ll!.&l
Ii3.Q
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BETA
• I
SETA
o
o
I
I
4
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4
•
•
• ao
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DATA HI8T. COCE GC
'''!lao!. t1PlCN
o 8."~9 ALPHA
ftUDlfLIi
PARAMETRIC VALUES
e,.ooo .UDDER
liD. 000
0.000
MEVERENCE INFORMATION
'.EV l4.sns 8Q.IN.
LREIf 4.'080 IN.
.REV 1 • .,'0 IN.liN... ..4.,. IN.f"." 0.0000 IN.
'''R'' 0.0000 iN.
'CALE 0.00'4
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LATERAL STABILITY
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.04
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BETA
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BETA
o
o
•
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• 10
DATA HilT. CODE GC
"H'OL HACH
o I.tel ALPHA
RUDFLR
PARAHETRIC VALUES
e'.DOO RUDDER
10.000
0.000
RIFIRENCE INFORMATION
SRIF ".ene III.lN.
LRIF 4. '0'0 IN.
8REF , •.,'0 IN.
lIHRP 1.4'21 IN.
'HRP 0.0000 IN.
ZHRP 0.0000 IN.
lCALI 0.0014
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LATERAL STABILITY
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- C!l - 4 - I
BETA
D • I III
DATA HI'T. CODE GC
IYNBOL MACH
o O.UG ALPHA
DlUDYLA
PARAMETRIC VALUES
10.000 AUDDER
10.000
0.000
ftE'ERENCE IN'ORNATION
.IlE' 14.8831 llidN.
LIlE' 4.'0'0 IN.
aAE' '.8SS0 IN.
XNAP 1.4821 IN.
'NIlP 0.0000 IN.
ZN... 0.0000 IN.
'CALE 0.0034
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LATERAL STABILITY
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BETA
BETA
D
a
I
I
4
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ID
ID
DATA HI.T. CODE 'C
.YMBOL MACH
o D.... ALPHA
IIUDF"LR
PARAMETRIC VALUE'
10.000 RUDDER
'0.000
0.000
RE'ERENCE IN,OIlMATIOM
.RE' 14 ••ne ".IN.
LRE' ".'0'0 IN.
.RE' , .13 , 0 IN.
XMIIP 1 .... ,1 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
'CALE 0.00'4
MS13-MSFC MODELAR12161-2 BSCW11AV10S1V7E2 CCS314GJ 18 MAR 72 PAGE 171
LATERAL STABILITY
a••
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-.oa
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-.04
-ol!JO
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- " - e
BETA
D e
"
a • !llil
DATA HIGT. CODE 'C
. ,n'NeOL "AeH
o Ill. tI 141 ALPHA
RUDF'LR
PARAMETRJC VALUES
10.000 RUDDER
lIO.ODO
0.000
REFERENCE JNFORMATJON
IREf' u.aUG Oll.JN.
LREf' 4.S0eO IN.
aREf' S.8SS0 IN.
XMRI' 1.4'21 IN.
'MRI' 0.0000 IN.
ZMRI' 0.0000 IN.
ICALE 0.0034
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LATERAL STABILITY
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- I - I - 4 - I
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a I I • aD
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U
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u- t---
-
-
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......--- -4="l
-.aD
-10
- I - I - 4 - I
BETA
o I • • • 10
DATA HilT. CODE GC
."MeOL MACH
o I.ue AL'HA
RUDFLR
'ARAMETRIC VALUES
.'.000 RUDDER
liD. ODD
0.000
RIFERENCE INFORMATION
IREF 14.eue ".IN.
LREF 4.'0'0 IN.
IREI' '.'''0 IN.
XIIR' 1.4'" IN.
YMR' 0.0000 IN.
ZMR' 0.0000 IN.
ICALE 0.001l4
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LATERAL STABILITY
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!l.1I
C.1l
G.e
0 • .0
-J
U 1il.1'l
€i. ill
-.
BETA
o •
OAVA NB6T. COOg GC
81'IIBOL !;MCN
Q a.IlIGO ALPN"
ilUDF"Ul
PARAMETRIC VALUES
e5.DDD RUDDER
l'JO.DDO
0.000
REFERENCE IN.ORMATION
IREF 14 olllse 8Q.lN.
LREF 4.'0'0 IN.
BREF ' ••"0 1M.
INRP 1.4821 IN.
YNRP 0.0000 IN.
ZNRP 0.0000 I~.
ICALE 0.0034
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LATERAL STABILITY
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-iD
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-.011
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g
o
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o
10
aD
DATA HIlT. CODE ~C
IYMIIOL MACH
'0 1.1Iee ALPHA
RUDFLR
PARAMETRIC VALUES
".000 RUDDER
SO.OOO
0.000
REFERENCE INP'ORHATION
SREP' 14.811e le.IN.
LItEP' 4. ,oeD IN.
OItEP' '.e"o IN.
XNRP 1.4821 IN.
YNRP 0.0000 IN.
ZNItP 0.0000 IN.
ICAlE D.00S4
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lATERAL STABILITY
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-. • e - .. - Ii
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D • 4 • II!
DATA NJ6T. CODE GC
'''MeOL ~o\CH
o 0.001 ALPHA
AUDFLlII
PARAMETRIC VALUES
10.000 RUDDER
30.000
0.000
REFERENCE JNFORHATION
.RE,. 14.8838 80.!N.
LRE,. 4.8080 JH.
8RE,. 8.8880 IN.
INRP 1.4'11 liN.
'HRP 0.0000 IN.
ZHRP 0.0000 !N.
'CALE 0.0034
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LATERAL STABILITY
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DATA HJIT. CODE 'C
.rHIlOL HACH
o o••al ALI'HA
IUal'LI
'ARAHETRJC VALUES
10. 000 RUDDER
80.000
a.ooo
REFERENCE JNFORHATION
IREF 14.8'" ''.IN.
LIEF •• '0'0 IN.
IREF s •.,SO IN.
INRI' 1.4.,1 IN.
TNRI' a.oooo IN.
ZNRI' 0.0000 IN.
'CALE 0.0034
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LATERAL STABILITY
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DATA HilT. COO~ GC
1I'"80L PeACH
o lll.flOI AlPHA
IIIUDFLIII
PARA~ETRIC VALUES
10.000 RUDDER
lIO.DOD
0.000
MI'IIIIINCI IN"'OR~ATJOH
'1111' 14.88118 1I8.IN.
LIllI' ... 8080 IN.
III' 8."'0 IN.
XIIIII' 1 ....21 IN.
TIIIII' 0.0000 IN.
'"1' 0.0000 IN.
'CALI 0.00'"
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LATERAL STABILITY
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DATA HJ'T. CODE IC
.YMO,OL MACH
o S.U' ALI'HA
ItUO,.LR
I'ARAMETRJC VALUES
1'.000 ItUOOER
50.000
0.000
ItE,.ERENCE JNFORMATJON
.IIE" ,I••• 85ll I'. IN.
LIlE,. •• '0'0 IN.
IlIr,. '.'510 IN.
IHItI' ••••11 JH.
YHIII' 0.0000 IH.
ZHIII' 0.0000 JH.
'CALE 0.0054
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LATERAL STABILITY
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DAT~ HIST. CODE GC
81'111101. OIACG<l
o s.ue ALI'HA
ClUDYLft
I'ARAN~TRJC YALUE!
is.DDD RUDDER
110.000
0.000
.E~ERENCE INFORMATION
'IIE~ ...ene OG.IN.
LIIE~ •• 5UD IN.
lIIlEF 5."'0 IN.
XNR.. 1•• 811 IN.
'Nil.. 0.0000 IN.
IMII.. D.DDDD IN •
• CALE 0.00'.
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LATERAL STABILITY
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BETA
o I • • 10
.'NIIOL ""CH
o 1.1'.
'ARANETRIC VALUES
15.000 RUDDER
10.000
DATA HI.T. CODE IC
0.000
RE'ERENCE IN'ORNATIOH
.RE' 14 ••ne ••. IN.
LIE' ".5010 IN.
IRE' 5.eUD IN.
IMR' 1.""1 IN.
'MR' 0.0000 IN.
ZMR' 0.0000 IN.
'CALE 0.00'"
MSI3-MSFC M~DELARI216I-2 BSCWIIAF2S1E2V8 CCS311H) 18 MAR 72 PAGE 181
LATERAL STABILITY
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DATA NIsr. CODE Ie
IYHeOL ~ACN
0' i ••OO
- 0
ALPHA
GlliJl'Let
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PA~AM~rRJC VALUES
2a.000 IUDDER
10.000
0.000
- ~
BETA
o UJ
R!FER!NCE INFO~MATXON
.RIF 14 •• 8lIC 'Q.IN.
UIF 4.!JO'0 IN.
BRIF a.'UD srs.
IIMII' ' ....ea 1111.
YMRI' 0.0000 J~.
ZMRI' 0.0000 I~ •
• CALI 0.0014
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LATERAL STABILITY
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DATA MilT. CODE IC
."IIJOL MACH
o 1 ••80 ALPHA
RUDFLR
PARAMETRIC VALUES
.8.000 RUDDER
10.000
0.000
REFERENCE INFORNATION
IREF 14.1151 ".IN.
LREF •• 1080 IN.
IREF 1.1580 IN.
INRp a•••ll IN.
YMRp 0.0000 IN.
ZMIP 0.0000 IN.
ICALE a.DDS.
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lA1ERAL STABilITY
eo",
aolJ
1l0D
llo(i)
Cl.O
>-
U Cl.(\\
Z
>- e.4u
a 1ll.11
llloil
-11!.iIl
aCil.4
-€.l.o
QUol
-.,- -T
-.
-.
-
.... .... ~ .....
. , I I I • I I I I I I I I . . . . . I I
-.
-" - I
BETA
o I 4 • •
.ei()
o@v
.@Q
o Oil
ol9<l
.llllJ
.i'l8
.@a
• l!il:!
:£
COo tall
L;;
·.@c
-o@lO
-o@.&3
ClO.@O
. , . --.-- --.-- --.--
~
..
-.
-
-.
- "
-
...
..,
~
c
~
"
- (3
- 4 - I
BETA
o I
" • •
DATA NIOV. CODE ,~
.lIIiBOI. OOI\C~
o n.DIH) 6lLPNA
IIlUDFLR
PA~AWETRIC YALUEO
2B.DDD WUDDER
liD. DOD
0.000
IIlE'ER~NC~ INFO~MAYION
IRE' S4.euo tiQ.W.
LR!P 4.11060 114.
IRE,. II.UlIll Ir.!.
XIIRP 1.4un !N.
'"RP 0.0000 IN.
%IIRP 0.0000 IN.
ICALE 0.00$4
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LATERAL STABILITY
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U
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BETA
D I 4 • • ID
DATA HI.T. CODE IC
,THIIOL HAC"
o D.llDR AU'"A
RUD,.LR
'ARAHETRIC VALUEI
10.000 RUDDER
0.000
D.DDD
RE,.EREHCE IN,.ORHATION
IRE,. 14 ••.,. ".IN.
LRE,. •• 110.0 IN.
IRE,. 1I •• lISD IN.
INR' 1.4.11 IN.
YNR' 0.0000 IH.
ZNR' D.DDDD IN •
• CALE 0.0014
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LATERAL STABILITY
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DATA HI8T. CODE GC
8'1"OOL I4~C~
o fj).OOI:! ALPIIA
alUDPLII
PARAH~TRIC VALUED
la.DDD RUDDER
D.aoo
0.000
HE'ERENCE IN'ORMATJON
IRE' 14.'1311 Ill.!N.
LRE' 4.'010 IN.
BRE' ' ••"0 IN.
XHRP 1.4'11 IN.
rHRI' 0.0000 IN.
ZMRP 0.0000 IN.
'CALE O.OOS.
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LATERAL STABILITY
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DATA NIIT. CODE IC
IrMIOL IfACH
o D.IDI AL"HA
IUDFLR
PAIAMETRIC VALUE'
ID.DDD IUDDER
0.000
D.DDO
IEFERENCE INFORMATION
IREF 14..... I'.IN.
LIEF 4.11010 IN.
.IIF II.IUD IN.
XMI" 1.4111 IN.
YMIP 0.0000 Ilf.
IMI" D.DDDD IN.
ICALI D.DDse
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lATERAL STABILITY
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DAT4 "liT. COO! GC
IYMSOL ClACIJ
o n.lIll1g IIlLPtlA
!lUD".LR
PARAMETRIC VALUES
lP.OOO RUDDER
a.DDD
0.00l!
RE'ERENCE r"'OR~ATrON
.RE' 14.8.,8 'O.iN.
LIE' 4.,0.a iN.
IRE' ' • .,PO IN.
XNR' 1.4811 IN.
'NR~ a.aaao IN.
ZNR~ a.aaao IN •
• CAL! a.aO'4
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LATERAL STABILITY
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DATA "I'T. CODE GC
IYMIIOL HACH
o 1.IDI ALI'HA
RUD'LR
I'ARAHETRIC VALUES
15.oDo RUDDER
0.000
0.000
RE'ERENCE IN'ORMATION
.IIEF I ••••'. ".IN.
LIIE' ••• DID IN.
IIIE' •• 'UD IN.
INII' 1 ••"1 IN.
YNII' D.DDDD IN.
ZNIII' D.DDDD IN •
• CALE D.DD'.
MSI3-MSFC MOOELARI216I-2 BSCWI1AF2S1E2V9 CCS312H) 18 MAR 72 PAGE 189
LATERAL STABILITY
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aAtA NJOT. CODE 'C
a""-BOb MACK
o n.aol AI.PHA
IIUDFLR
~AIIA"ETRIC VALUES
• '.000 IIUDDER
0.000
0.000
IIEFEIIENCE JN~OIlNATJON
1111.. .4.aU6 8Q.JN •
UII" 4.saaa IN.
IIIIF IJ .U50 IN.
11411" •• 4U& IN.
"Mil" 0.0000 IN.
IMII" 0.0000 IN.
ICALI D.DDS4
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LAtERAL STABILITY
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'ARAIIETRIC VALUEI
11.000 RUDDER
0.000
DATA HI.T. CODE GC
0.000
RE'ERENCE IN'ORIIATION
.RE, .4...,. 'I.IN.
LRE, 4.'010 IN.
IRE' 1 •••• 0 IN.
XNRP ••4.11 IN.
'NR' 0.0000 IN.
IMRP 0.0000 Ill.
'CALE 0.0014
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LATERAL STABILITY
.leG
.Gdl!l
•e~j(~
.Ull
LJ..
<
.Uo;U
.Ull'
.DGlI
.-..
-
.-..
• I
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I I • I .- I r- I I
a 8
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- 4 • •
BETA
a • 4 •
1.8
a.<l
8.1iJ
l.L
0 !:l.SU
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.
.-.. ..... ... I"" .-.. .-..
- -
- B - e - 4
BETA
a 4 •
n.B
n.@
\;l.G
@.a
@.4
..J
U @.Iil
@.@
.
- -
-- -- --
.... ...... J;;J
I
- til - ~
BETA
a • no
~ATA HIlT. CODE &C
IIY1U'OL ~ACHQ A.flG!' ALPHA
(!UDFLIl
PARAMETRIC VALUES
U • DOD RUDDER
0.000
0.000
R~FERENCE INFORMATION
aREF U.SUlI IG.IN.
LIlEF 4.50'0 IH.
BREF 5.11550 m.
XNRP 1.4021 IH.
YNRP 0.0000 IH.
ZNRP 0.0000 IN.
'CALE 0.0034
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. .
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I,....
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-
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LATERAL STABILITY
I ••
I ••
I ••
1.0
0.'
>-
U 0 ••
Z
>- 0 ••U
0 0.1
0.0
-0.1
-0 ••
-0.'
-0.'
-. -. -. - I D • • .0
BETA
.... .... ..
-- -
.0'
.07
.00
.011
.N
.0'
.01
.01
.00
x:
-.0'
...J
U
-.01
-.oa
-...
-.011
-.00
-10 - . -. -. - I D o o 10
BETA
DATA HI.T. CODE GC
IYH,OL HACH
o I.on AL~HA
RUD'LR
~ARA"ETRIC VALUE'
11.000 RUDDER
0.000
0.000
RE'ERENCE INFORHATION
.IIE' 14.8858 le.IN.
LRE' •• '080 IN.
.RE' '.8"0 IN.
X"R~ .... 21 IN.
Y"II~ 0.0000 IN.
Z"R' 0.0000 IN.
aCALE 0.005.
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lATERAL STABILITY
.\1<:10
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.I:lQQ
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o D .. • • 10
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.@G:!
Z
>- ~.!jt;lU
GJo~
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-.11111
• • .. •-Ie - - - - o
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A
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• !JIG
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U
·.11ll
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l:l
--..........-----~-1::::'-- ... :--
'"r---.-:~ t---
............~-- ~......---~~-~-~
~ :a ~
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BETA
o o .. IC
DATA HIOTo CODE GC
I""DOL
~
<>
C4ACH
lIl.coa
li.1l0g
a.aOD
IlLPWA
>lUDFLR
PARAMETRIC VALUE.
10.000 RUDDER
10.000
0.000
REFERENCE INFORNATtON
"EF 14.'''' Ie. IN.
LIEF 4.1000 IH.
IREF II.'UD IH.
IMR' 1.4'21 IN.
YMI' 0.0000 IH.
ZMI' 0.0000 'N.
'CALE 0.0014
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LATERAL STABILITY
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A. .... A.
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D o • 4 • • 10
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1.0
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, 0.0
-0••
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-.
- 4
- 4
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-.
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BETA
o
o
o
a
•
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•
•
•
•
10
so
DATA HIlT. CODE GC
-,HDOL
~
<>
HAC'H
0.001
0.801
S.S8'
AL'HA
ItUD"LR
'ARANETRJC VALUES
10.000 RUDDER
10.000
0.000
REFERENCE INFORM.TION
IREF 14.e.lIe II.IN.
LItE,. 4.'0'0 IN.
IREF '.e"o IN.
INR' 1.4'21 IN.
rNRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
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lATERAL STABILITY
Q .(il
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>- 0,..U
0 0.1l
1:',9
-1D,l;!
"O.~
olil.O
qaO.G
. .
.... .. .'
'V'
I I I I , I I I I I I I I I I I I I I R
- <J - 4 - I o
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- <iI - 4 o
BETA
a o 4 II II Bill
DATA H"i. CODE GC
ClACH
Ii.eos
1iJ.~CI:
fi.aoo
ALPNA
RUDFLR
PAnAN~iRIC VALUES
SO. ODD , RUDDER
110.000
0.000
REFERENCE INFORMATION
'REF 14.ee,e 8Q,'N.
LRE' 4.'080 .~.
IREF '.e"D 'N.
XMRP 1.4111:1 'N.
YMRP 0.0000 'N.
IMRP 0.0000 'N.
leALE 0.00'4
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LATERAL STABILITY
....0
••1.
.0'.
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-
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BETA
o I .. o I 10
IYHBOL HACH
o 1.1l1l1l
'ARAHETRIC VALUE'
.'.111111 RUDDER
1111.111111
DATA HI.T. COOE ~C
0.000
REFERENCE INFORMATION
'REF 14.'8511 Ill. IN.
UEF 4.'080 IN.
!REF '.115'0 IN.
XMR' 1.4"1 IN.
YMIt' 11.0000 IN.
ZMR' 0.0000 IN.
'CALE 0.0011.
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LATERAL STABILITY
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fJ.<:l /,---~-+----+-----+-----4------lI_----~----4_----+_----+----_1
"U @.8 G-----+----+-----+-----4----~I_----I_----+_----_+_----_+----__t
@.li {:=""""""""""""~;_.:""""-.....-+-......-'"""-+----oa-+----_i----..----.j_---_+----+--..-_l
- ()
BETA
II It 4 e e II!
D41A NIST. COD~ GC
8""1110&. 1MCit
o a.IlDO ALPHA
l!JUDi"LI'l
PARA~~TRKC VALUES
is.DDD RUDDER
3D.DDD
0.000
ftE~ERENCE INFORMATION
IREI' 14.8838 81.IN.
LRE~ 4.'0'0 IN.
.Re:~ '.8"0 IN.
XMRP 1.4'21 IN.
TMRP 0.0000 IN.
ZMRP 0.0000 IN.
'CALE 0.0054
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LATERAL STABILITY
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.oe
.os
.00
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-.oe
·.oa
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BETA
BETA
D
D
a
•
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•
•
•
•
so
so
DATA HI'T. CODE GC
,flnlOL "A.CH
o s.eao ALPHA
RUOF'LR
PARAMETRIC VALUES
s'.aoa RUDDER
sa.ooo
0.000
REF'ERENCE INFORMATION
'REF' u.lInll ' •• IN.
LREF' ".'OllO IN.
IREF' '."'0 IN •
• NIIP S ... lIU IN.
TNI' 0.0000 IN.
ZNI' 0.0000 IN.
'CALE 0.00'"
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lATERAL STABILITY
.O4@
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-.
BETA
D
D
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•
•
•
•
•
e
•
•
8
IIlI
lUI
lllil
DATA HIST. CODE ~~
1I'~BOL
~
CMC~
n••IIP
1l.4PC
ALPHA
ilJUOFLJl
PARAMETRIC VALUE!
.,.000 RUDDER
ao.ooli
0.000
RE~ERENCE INYORHATION
IRE,. U.IIUS 01.11'1.
LitEI' 4.'080 IN.
litEI' ' ••"0 IN.
XMltp 1.48U IN.
'MRP 0.0000 IN.
,Mltp 0.0000 I~.
ICALE 0.005~
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LATERAL STABILITY
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u.. .no
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I ••
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I ••
1.0
D••
D••
0.4
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U D••
0.0
-.
-.
-.
-.
- 4
- 4
- I
BETA
-.
BETA
o
o
•
I
•
•
•
•
10
ID
.YHeOl
~
HACH
1 •••1'
....1'.
PARAHETRIC VALUES
1•• 000 RUDDER
10.000
DATA "liT. CODE GC
0.000
RE~ERENCE INFORMATION
SRE~ U •••3. 141. IN.
lRE~ ".'0'0 IN.
BRE~ '."'0 IN.
XHRP S .... U IN.
YNRP 0.0000 IN.
ZNRP 0.0000 IN.
ICALE 0.003"
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lATERAL STABILITY
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.i:ill ~----+----+----+------j.----~I_---__1I_----.j_----+----+-----:i
.i:le ~----;----+----+-------1f-----I-----4-----~----4----+---~
.0. 1:-----t-----I_----I-----J-----4-----+------+------+-----I------~
.00 r~--+---_+----f_---+---.....----+----~---+_----+---_:3
.Ill" r----+----+----+------j.----~I_---__1I_----.j_----+----_+----_3
.01: t----t----~A~===~A~====~====~F====i~==:::=tA;::===tK~---t----1
.us r---T--(':J=t:===::eF===~!=i=====4F===B====--_t_1B--=9=tr--t----i
... ........ -,;;,J
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~.@@ lE----~+----+-----+-----I----_lI_----I_----.j_----+----_+----_3
BETA
IJIlC:W
3.5)&7
lJ.<:lve
ALPHA
RUDFUI
PARAMETRIC VALUEO
U. ODD RUDDEll
liD. DOD
0.000
R~rERENCE INFORMATION
IREr u.ene a,,xu.
L.Er 4.5080 IN.
••I:r 5."'0 IN.
XM." 1.4811 IN.
YMR.. 0.0000 IN.z..... 0.0000 XN.
ICALI: 0.0054
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LATERAL STABILITY
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DATA HI'T. CODE 'C
'TM'OL
~
o
MAC"
0.'.'
0.110'
S .101
ALP"A
RUO,.LR
PARAMETRIC VALUEI
10.000 RUDDER
10.000
0.000
RE,.ERENCE INFORMATION
IRE,. 14.111111 II.IN.
LIlE,. 4.'DIID IN.
IRE,. , •.,'D IN.
INRI' 1.4121 IN.
TNRP O.ODDD IN.
ZNRP D.DDDD IN.
'CALE D.DDII4
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LATERAL STABILiTY
Sill••4IIIIIIIIII• I• 4- ao Ii
. . .
.... .....
A A
I I • .- -
. I I I
....
-
oAO
o Q<O
oOB
U. • GIll
<
U o@~
.IIlQ
BETA
e.1;)
111.<$
s.@
I.J...
0 C.GU
... ~ ~
D.1ll
'=' .... .. I-'" ....
=Ih!alll o 8
-. • 4 - It III III III I • • SO
BETA
!l.1l .
1I.ii:i
ri.O
fi.lB
-
-
@.~
...J
U @.£l
Q'J.1i!I
-@·\1MI
= 0 0
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BETA
87N301. ~I\CIl PARAMETRIC VALUES RE~ERENCE INFORMATION
~ 0."90 ALPHA iO.OOO IlUDDER 0.000 aliEF 14.1111511 81l.IH.tI.QDO IIlUDI"LII SO. 000 LIlEF 4.50110 IN.
¢> lllEF '.11"0 IN.n.cliin
• NIlP 1.41121 IH •
'IlRP 0.0000 IH.
ZIlRP 0.0000 IH.
I!!JAlfA 11I8T. CODe: ',CALE 0.0034GC
M513-MSFC MClDELAR1216I-2 85CWI1AF2S1V7E4F (C5310Gl 18 MAR 72 PAGE 204
LATERAL STABILITY
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IIACH
a.'"
0.'0'
I.aol
'ARAIIETRIC VALUES
10.000 RUDDER
sa.oao
DATA IIUT. CODE GC
D.DDO
RE'ERENCE INFORIIATION
IREF 14.'''' al.IN.
LaEF 4.'0'0 Ill.
ORE' '.'''0 Ill.
INRP 1.41U IN.
rNRP 0.0000 IN.
ZNRP 0.0000 Ill.
ICAlE 0.00'4
M513-MSFC MODELAR1216I-2 BSCWIIAF2S1V7E4F CC5310GJ 18 MAR 72 PAGE 205
LATERAL STABILITY
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pATA ~15V. CODE GC
IYII801. C'lACN
a 8.aM ALPNA
IlIUIWLil
PARAMETRiC VALUES
iG.ODO 2UDDER
lIlO.DDD
0.000
REFERENCE INFORMATION
.RE,. I eese ae.IN.
UE" ,oeo IN.
IRE,. ,.e"o IN.
lUI.' I ...ell IN.YM.' 0.0000 IN.
ZMR' 0.0000 IN.
'CALE D.OOS"
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LATERAL STABILITY
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'ARAHETRIC VALUE.
.,.aao RUODER
IID.oao
aATA NI'T. coar ,c
o.oao
RE~ERENCE INFORHATION
IRE~ ••••8118 I •• IN.
LRE~ 4.'DID IN.
IRE~ , •.,'D IN.
XHRP 1•• 821 IN.
'HR' O.DDDD IN.
ZNRP D.DDDD IN.
ICALE a.aDlI.
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LATERAL STABILITY
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PARA~ETRJC VALUEI
18.000 RUDDER
10.000
DATA HilT. CODE GC
0.000
REFERENCE IN~ORMATION
.RE,. 14.81311 1I8.IN.
LAE,. 4.50110 IN.
IIIlE,. 5.11550 IN.
XMAP 1.4.21 IN.
YMRP 0.0000 IN.
IHIlP 0.0000 IN.
ICALE 0.0034
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LATERAL STABILITY
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DATA HIlT. CODr GC
nM'OL MACH
o Leu AU'HA
RUD,.LR
PARAMETRIC VALUES
15.000 RUDDER
10.000
0.000
REFERENCE INFORHATrON
SREF u.eeae SIl.rN.
LREF 4. 50eo IN.
IREF 5 .e55 0 IN.
XMRP 1.4ell IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.00a4
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LATERAL STABILITY
.au
.1l4l11
.[1$'
.aee
~
<
• laC!U
.1011
.0"
•a''!.
. . . • • --. --. .
. = , ,
so a CD
-. - 4 -. ~ 4 • • 10
BETA
.
...... .-
,.
-
-
-
F\ ...... ,. - ,.
-
.... ... .... .... ....
1.0
D.a
1I.D
II.U
0.'
G.'
0.4
..J
U ill.Q
Ill. ill
-. -.
-.
- 4
- 4
-.
- I
BETA
BETA
o
o •
4
4
•
•
•
•
ID
aD
IYNIOL III1Ct!
Q a.Gee
PA~AMETRIC VALUES
18.000 RUDDER
liD. ODD
D~TA ""1. CODE GC
0.000
.£~£R£NC£ INFORMATION
'RE~ 14.11151 all. IN.
LRE~ •• 80aD IN.
'RE~ 8.1850 IN.
XNR' 1 •• "1 IN.
YNR' 0.0000 IN.
ZNR' 0.0000 IN.
ICALE 0.00'.
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LATERAL STABILITY
. . . .
1:J~
---
~
~~ ,- -----
--~
--
I I I I I I I I • • I I I I I I I
a••
a••
a.1
a.o
0.'
>-
U 0••
Z
>- 0.4U
a 0.1
0.0
00:0.1
-0.4
-0.'
-0.'
-&.0
-aa -. -. - 4 -. o • • • 10
.0'
• O?
.0'
.0'
.04
.oa
.01
.Di
.00
:1:
-.Oi
...J
U
-.Oll!
-.01
-.04
-.0'
-.D!ID
- • -•
-
- 4
.. .
-.
BETA
BETA
o • • • 10
DATA HJ'T. COOl GC
IYMIOL MACH
o i .... ALI'HA
IlUDP"LIl
I'AIIAMETRJC VALUES
.'.000 IlUDDER
10.000
0.000
IE'ERENCE IN'ORMATION
.RE' &4.8838 I'.IN.
LIE' •• 'DID IN.
IRE' , •.,'D IN.
XMIll' i •• '.i IN.
TMII' D.DDDD IN.
ZMRP D.DDDD IN •
• CALI D.DD3.
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LATERAL STABILITY
.GlGO
.010
.Iili:llil
.O~D
...J .li3ilD
CD
U -.0&0
-.010
8.011:1
. . . • -" T .
-
u..
... 1-....
~
-
-.r-.
~1..
- -
.
- - -
---
,~ ~
--
~ '.
-
~
- --- -
.J ....n ....
• I I I .
, -, . -, . .. I
II. JI.
-'"
'"... .. v
.0'
.oe
....
• 01
.GO
Z
>-
-.iUiU
-.04
-.IIC!
-.
- IJ
-.
-.
- 4
- 4
- I
- I
o
o
BETA
BETA
o
D
o
D
•
I
4 •
•
•
•
10
10
.lIlO
.illl
.Oli
>-
tJ
·.UI
--r • .
\
"... A
I ~ r---::;; I'----~ r--.
..-...........:~
----~~~
--
~
--
~~
-.... 3-.. "'"~~
-.... f) """~ ~N>
iiAYA ~laT. COill! 5C
"MIJOL
~
<>
MACH
0."01
D.l/OC!
n.BOO
ALPNA
ItUDI'LIlI
- (5
~ARANETRIC VALUES
a~.ooo RUDDER
liD. ODD
- ~
iI.DOO
BETA
D D :0
RE~ERENCE iNFORMATiON
'1II1~ U.lIUlI 1ll.IN.
LIIE~ 4.50ll0 iH.
'IIIE~ I.UIO iN.
IMIII' S04l1U iN.
'Mill' 0.0000 iN.
IMIII' 0.0000 iN.
'CALI 0.0054
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LATERAL STABILITY
...
.n
.u
I..i..
.at<
U
.aT
.al
-. . • . . .
.
A.
V .... ....
A
- -
, , .~ I , I I I I.... , I I , , .
• • • • • • • • o
BETA
o o • • •
aa
I ••
I ••
I.a
I..i..
0 a ••U
a••
.
"
... A. A A.
,
....
-
.. r- I....
I ••
I.a
a ••
a ••
a ••
.-I
U a.1I
a.a
-a'!la
• •
• •
• •
-
-
-.
-.
-.
• •
• •
o
a
BETA
BETA
o
o
o
a
II
•
•
•
.
•
•
la
10
.'MIOL
~
<>
MACH
o••al
a••a.
I.eaa
'ARAMETRIC VALUES
la.DDD RUDDER
la.DDD
DArA HI.T. CODE GC
D.DDD
RE~rRENCE INFORMATION
'RE~ 14."S' ' •• IN.
LRE~ •• SD'D IN.
'RE~ S.IUD IN.
XIlR' 1 ••1121 IN.
'IlR' D.DDDD IN.
IIlR' D.DDDD IN.
ICALE D.DDS.
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LATERAL STABILITY
a••
a••
Il.G
••e
Oo~
>-
U D••
Z
>- D••U
a D••
o.@
-0.11
-D.~
-0 ••
-0 ••
,
-. ~ ,
. 0' 1- -
-
.. pot 11;,1 ....
I I I , • I I I I I I • . . .
.
- 8 -. - 4 - a D
BETA
D D ID
.0'
• D?
.08
.08
.04
.ill'
.at!
.@I
.CD
1:
...J -.01
U
-.Ol!
-.D!
-.~
-.!lIt!
. .- f .-
-
-
....
A
.... ...
~
"'"
.....
-v
< Q o 4
BETA
D (j G 10
DATA "raT. CO~E GC
.,.MIOL
~
<>
IIl~CIf
0 ••01
a.lIllie
n.!'If1@
ALPHA
IIUO,.LIl
PARANETRIC VALUE8
10.000 IlUDDER
10.000
0.000
IIE~EIlENCE IN~ORHATION
IIIEF 14."lI4l Ill.IN.
L!lE" ... 5010 IN.
IIIE,. '.eUD IN.
XMII' 1 .... 21 IN.
rMII' 0.0000 IN.
ZMIIP 0.0000 IN.
ICALE 0.0054
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LATERAL STABILITY
. .
-
"'t-J-
- 'I:
- --., I;l..
~
""""-
-- -.....--.
-.1
I I I . I I I I I I I .
. . .
•••0
••••
.010
.010
-I .000
CD
U
-.010
-.010
-.0'0
.0'
•oe
.04
.01
.DO
Z
>-
-.DIU
-.lM
-.D.
-.
-.
-.
-.
-.
-.
-.
-.
BETA
BETA
o
o
•
• •
•
•
•
•
10
so
• ID
.ID
.00
>-
U
-.ID
.
C3-
'--
--s-r---
..
-----...., ~
-a-.
-""S----
~
-.'0
-10 -. -. -. -.
BETA
o • • • • 10
I'M'Oa. MACH
o 1.IDS
PARAMETRIC VALUES
1'.000 RUDDER
ID.OOO
DATA HJ'T. CODE Ie
0.000
RE~ERENCE INrORHATION
IRE' 14.8838 III.IN.
lRE' 4.'080 IN.
liRE' , •.,'D IN.
XMRP 1.48U IN.
'MRP 0.0000 IH.
ZMRP O.DOOO IH •
• CAlE 0.00'4
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LATERAL STABILITY
•n •
.1.'
.ICI
U.
.11'<
U
.au
.10.
. . . . . .
-
-. .-.
-
~ ~
I . I I - I I . , .
,
.
--
~
- -
~ ~
I.'
a••
II.D
LL
a a ••U
O.E
-,
- ,
- ,
-.
-.
-.
-.
- I
BETA
BETA
o
a
•
•
•
•
,
•
10
10
1.1
u.a
a.s
a ••
a ••
...J
U ill.C
Cl.O
-a. I!!
-aD o Q
- • -. - I
BETA
a I • • III
DATA HJIT. CODr GC
'''NBOL. MACH
o a,SiOI "L."HA
RUD,.U
'ARANETRJC VALUES
15.000 RUDDER
10.000
0.000
Rr,.rRENCE JNFORMATION
.RI,. 1•• 8es8 1I1.IN.
LRE,. •• 5080 IN.
'RE,. 5.1550 IN.
INR' 1 •• ,11 IN.
YIIR' 11.0000 IH.
ZNR' 0.0000 IN •
• CALI 0.00'.
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LATERAL STABILITY
sa•••o- a-.-.-.
• . . . . •
,
- -
1-
-
-L'\..
I I I I I I I I I I I I I
-1'~10
a ••
a ••
a.1
a.o
D.'
>-
U D.'Z
>- D.'U
0 0.1
0.0
-0.1
-0.4
-D••
-D.'
BETA
.
......
.... ....
-
~ .... .-
.0'
•07
.0'
.0'
.M
.0'
.01
.01
.00
:t:
-.01
-J
U
-.DR
-.0'
-.04
-.0'
-. -. -. - a
BETA
o ·R • • • la
,VMIOL MACH
Q S.ROS
PARAMETRIC VALUES
1,.aDD RUDDER
'D.aDa
DATA HI.T. CODE GC
D.aDa
RE~ERENCE IN~ORMATION
IRE~ 14.118511 '1I.IN.
LRE~ 4.5010 IN.
.RE~ '.1I5,a IN.
IMRP 1.4'RI IN.
YMRP a.DDDD IN.
ZMRP a.DDDD IN.
ICALE a.DD'4
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10•••Io- I-.-.-.
, .
. ".
• 'T
r.L
-
-
-.
~
• I I .
. . . • • .
LATERAL STABILITY
• ilt4g
.010
.eeo
.oee
.J .OCD
CD
U -.010
-.GIO
-.OllO
BETA
--.,
r.::...
~
.0.
.ue
.04
.1.1•
• 130
Z
;".
-.IlleU
u.M
·.fle
-. -. - 4 -. o I 4 \ . • 10
BETA
. .
~
-
-
-
-
I
~
-
.810
oU»
.GO
,...
:J
-.10
-. • • - 4 -.
BETA
o • .. • 10
;.,rlfaOL /!IACH
Q I.UFO
PARAMETRIC VALUE'
.S.DOD RUDDER
liD. DOD
DATA MJIT. CODE ~C
. 0.• 000
R£~EREHC£ IN~ORIfATIOH
IREP' 14 •••" lIl.IN.
LRE~ 4.SDIO IN.
'R£~ S.UIO IN.
IIfRP 1.4.,1 IN.
rlfRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.00~4
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LATERAL STABILITY
, . . . ,
-
I....
. ..... . . • . -
-
....
-
-
r.... .... ,...
,...
-
,. I.... .... -.
~ ~
-
1-- -
....
.n•
• 14•
•n •
u.. • al.
<
U
.aaD
.aoo
.0.0
a ••
a.4
a.o
u..
0 0 ••U
0.1
a.1
1.0
0 ••
0.'
0.4
...J
U 0.1
0.0
• •
-.
-.
-.
-.
-.
• 4
- 4
- 4
- I
- I
-.
BETA
BETA
BETA
D
D
a
I
I
•
•
•
•
•
•
•
10
10
10
."N.OL NACH
o 1.07'0
'ARANETRIC VALUES
".000 RUDDER
aa.aaa
DATA HI.T. COOl ~C
0.000
RI'IRENCE IN'ORNATION
SRE' 14.1.,1 ' •• IN.
LRI' 4.'010 IN.
IRI' '."'0 IN.
XNR' 1.4'11 IN.
rNR' 0.0000 IN.
ZNR' 0.0000 IN •
• CALI 0.00'4
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LATERAL STABILITY-
I:. ·l-~·· ~of:
A.I
1.4
1I.1ll
~.~
a.e
>-
u ~.G
Z
>- l'Joo!lU
0 0.11
G.D
-li.e
e@Q4
-e.1
00.'
. . . . . .
-
-
-
--.
-.
-
I I • • I I • I I • • I I I I I I I •
-. -. - 4 -.
BETA
o • • • IiJ
.110
00'
.06
.D'
.1i34
.1lI8
.fllil
.01
.00
:E,
-.Ila
U
-.Illil
. .' .
--
- -
!-
--.
...
-. -. . .. -.
BETA
o I • • to
UHIlOI. IIACII
o lI ••YO
'ARAMETRJC VALUE'
U. 000 RUD'DER
10.000
DATA III.T. CODE GC
0.000
REFERENCE IN'ORHATION
'RE" ene all.IN.
LRE" '080 IN.
IRE" , •as, 0 IN.
IlMR' 1.4821 IN.
YMR' a.oooo IN.
ZMH' 0.0000 IN .
• CALE 0.00'4
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A
..
.-
....
--.: ---.,r
-
.~
-
I:::'P-
ri--
---
t......
~ I'=il'\.
I I
-;
I ••••o• •• 4• •• •
LATERAL STABILITY
.iI••
-.040
-10
• 010
.1110
.010
...J • 000
Q)
U
-.010
-.010
-.010
BETA
..
..
.os
.01
.eM
.01
• 00
Z
>-
-.01U
-.04
-.oe
-. • • - 4 -. o • I • I.
BETA
• 110
.so
.00
>-
u
- •• 0
. .
~ "'-
......, l'i't:::...
-~
--~
-. - I - 4 -.
BETA
o • I 8 .0
8YHDOL
~
MACH
0.'00
a•• "e
PARAMETRIC VALUES
.0.000 RUDDER
10.000
DATA HI8T. CODE IC
0.000
RErER£NCE ,NrORHATION
SREr 14 ••u. 8e.lN.
LRE' ".'0'0 IH.
IREr '.U'D IH.
XMRI' .....U IN.
'MRP 0.0000 IH.
ZMRP 0.0000 IH.
'CALE 0.001"
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LATERAL STABILITY
• Gill
.00
05n
LL.. oC:(}<
U
o@';'
oem
, . .
·
... ... A A A
- -
-
....
-
, I .... I I .- , • - .
-. • • • • • I
BETA
o I 4 •
!lo@
1l.4
8.m
l.L-
a @oeU
@loG
·
A A A A A
""'"
-
... ... ... Ii:J
. ,
A A 'A A A
,.,
-
....
- '-
-.
- -
,..
-
I....
!loG
nofJ
@)ol)
@.el
@.4
.....1
U G.O
@o@
- e
- G
- 8
- 4
- <I
- I
-.
BETA
BETA
a
o
I
•
4 • • lUll
no
PARA"ET~iC V~~UEa
10.000 WUDDER
110.000
~ATA "18T. CODE IC
a.DOO
aEfERENCE INfORMATION
IRE,. 14.,UIIO lilO.IN.
LIlE" 4.'000 ItJ.
IIlE,. '."'0 IN.
XMIl' 1.4821 IN.
fMIlP 0.0000 IN.
ZMIlP 0.0000 IN.
ICALE a.DDS~
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LATERAL STABILITY
:
...
L.: - - .. ...
I I I I I I • I I I I I I I I I I
.
.
-
-.
-
-
tJ
-
,
... A
••0
1.4
I.S
I.a
0.0
>-
u 0 ••
z
>- 0.43U
a 0 ••
0.0
-o.a
-0.4
-O.Q
-D.e
-a.u
-aa
.ae
•a?
.00
.as
.04
•all
.ae
.aa
.00
:t:
-.oa
....J
U
-.ae
-.as
-.lU
-.0111
-.
-.
-.
-.
- 4
- 4
-.
-.
BETA
BETA
a
a
•
•
•
•
10
aD
DATA HJI1. CODE 'c
.'MSOL
~
MACH
0.800
a.a.o
ALPHA
RUDFLR
PARAMETRJC VALUE'
ao.ooo RUDDER
So.oDo
0.000
RE~ERENCE JNFORMATION
'RE~ "'.I83e 'e.JN.
LRE~ •• '010 IN.
'RE~ '."'0 IN.
XMRP a••• '1 IN.
YMR' 0.0000 IN.
ZMR' 0.0000 IN.
ICALE O.OOS.
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.. . -... -...
~
'"""'-
""'A
-- "'to ....
--..'
.......... IA
I""""~
-
J-..
--- -----
-
-
. , "
•eIoo I. ..• •o •
oGQIll
lATERAL STABILITY
ooaQ
• \j)I'JQ
Done
BETA
.
-.
-
.;.;.
... ...
,
ofilO
• @:)
.@<l
.@f]
0@1')
Z
>. ~.@0u
o .l'M
°o@O
• • -.. - I o I .. • lJ@l
BETA
".
U
i ~
-----e
-
-f=
'---
- -B--.
-A.... ___
~
- Cl - II - a
BETA
III • lHI
!l<;~/;Ol. t1IlCU
Q n.aHlla ALPHA
IillJl:IP'1.1il
PA~AUE1~IC VALUES
as.ooo RUDDER
lID.IlIDD
0.000
.EFE.E"C~ iNFORMATiON
IRE,. 14.118:111 130.!!'l.
"RE,. 4.5000 iN.
IIRII:,. ·'.1550 W.
IMR' 1.4eu H~.
1M.' 0.0000 IN.
1M.' 0.0000 HI.
'CALE O.DO:J4
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£)
..."...
1.-. 1,...,.-'
-
.
-
• I I I . .
• 4
• • 0 • 4 • • 10
BETA
r-..,..-v-r--r--r--,...;...or--r--r-..-........""'9".......,......_-....--,r--or-..,..--p.......,r-.....-....--,......or--r--r-..--r-""'9".......,......-r--r.~-r--r-_. --"f--"--y-""~----+------+------+----.---+-----11-----.-+-------+-----1r-----..-~---_._---
LATERAL STABILITY
.UID
.810
.140
.110
U.
< .alo
U
.1113
.aao ~
.
•
•0Q~ao
• • • •
- - -
I....
-
-
1.8
I ••
1.0
I.L
0 o.GU
0 ••
-. • • - 4 -. o It • • 10
BETA
.
.-.
,. I....... .......
l.lI!
1.0
D.1Il
0.8
0."
..J
U lIi.a
G.1ll
-. -. -. -.
BETA
o 4 • • 10
DAT~ HI.T. CODE GC
'''IIS0L IiIACH
o i.EDI ALPHA
IiiUDFLR
PARAIIETRIC VALUf~
1'.000 RUDDER
liD. DOD
0.000
RE'ERENCE INFORMATION
'RE' 14 ••13. le.IN.
LRE' •• 50.0 IN.
BREF 5 • .,50 IN.
XMRP 1 •• 821 IN.
rMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE D.DDS.
MS13-MSFC MGDELAR1216I-2 BSCWIIAF2S1V7E2C3 (CS308H) 18 MAR 72 PAGE 225
lA1ERAL STABILITY
(loa
(loO
(loG
noG
000
~
U ~oO
Z
~ I!ilol)
U
0 OoB
Clol')
-~oill
-ili04
a@o@
-QlIoC
. . • • T
-
-
1-
~
-
I~ ....,
, , I • I • I I • I I . I
,
-. - 4 - a
BETA
o a 4 • • lUll
o@(!)
o lilY
oGIG
.>;]0
o:J.tl
o CDr}
~g:G
.1'J)1l
00]1
>::
.J 0.011
'..,l
~o~8
-ol'110
.." o@(l
ooo@O
.
~
~
~
~
-
~
.... .. ~ ....
....,
- e - 4 - I
BETA
o a 4 • • llD
5'(i'l1';01. CMC~
o n.gDI! ALP"A
91UDF'LIl
PARA~eTRIC VALUES
1'.000 RUDDER
lID.DDD
0.000
REFERENCE INYORMATION
81lE,. 14.1I1Je Sll.llf.
LU" 4.5010 iN.
IRE,. 5.U5D iN.
XMIlP 1.4'21 IN.
'MIlP 0.0000 lit.
IMIlP 0.0000 IN.
'CALE 0.0034
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LATERAL STABILITY
. . .
u- .....
--.,:;;
- ~
- """I >10-
-
~
. . . .
. .
r-L .....
""l;;.J
. . .
G-
-
-
:
-
-
~
• 040
• 010
.010
.oao
...J .000
CD
U
-.oao
-.010
-.010
•0.
.00
.04
.01
• DD
Z
>-
-.DIU
-.04
-.00
-.a.
-10
.10
• SD
.DD
>-
U
-.ID
- ••0
-10
-.
-.
-.
-.
- 0
- 0
-.
-.
- 4
- I
-.
- I
BETA
BETA
BETA
D
D
o
I
I
I
•
4
4
•
o
o
•
•
•
10
so
DATA "1ST. CODE ~C
8\'1I.0L MACH
o 1.lee ALPHA
RUD,.LR
PARAMETRIC VALUEa
1'.000 RUDDER
ID.DDD
D.DDD
RE'ERENCE IN'ORNATION
IIIE' 14.ISU aloiN.
LIIE' 4. 'DSD IN.
IIIE' '.S"D IN.
XMIIP 1.411J IN.
YMIIP 0.0000 IN.
ZMIIP 0.0000 IN.
'CALE 0.00'4
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lATERAL STABILITY
0
-
1-
0 , ,.... I ,
,....
.....
-
0 . . 0 . .
-
......
-
I..... ,... .....
,QOO
,Q'lG
o BM
u..
.aoo<:
u
,!fiB
.~@O
~.I)
".~
II.@
1)-
0 @00U
(li.O
Q •
- 41
-.
- 4
- 4
-.
- I
BETA
BETA
o
o
I
•
•
•
•
•
ao
ll.a
Co@
@.$
:'il.e
@.4
•...1
U I'll.a
el.@)
. . . . . . .
-
-.. .....
.... ..... .. .... .... ....
- 0 - a
BETA •
• 10
@Ar~ ~iOl. CODE GC
:Y~30:' GMC/Il
o a.llee ~!.Plfil
IlII!WU'
PARAMETRIC VALUe!
l!lI.DDD /lUDDER
liD. DOD
0.000
RE~ERENCE INFORMATION
IRE:~ 14.1858 IIILIN.
LRE:~ 4. 'DeD 114.
'RE~ '.U'D IN.
XMRP 1.4811 IN.
YMRP D.DOOD IN.
ZMRP D.OOOD IN •
• CALE: 0.00'4
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LATERAL STABILITY
. . . .
;
G ,... - -
-
-
I I I I I I I I I I I I I I I I I
a.0
&.4
a.1i
a.lII
1II.G
>-
U 1II ••
Z
>- 1II.4U
a 1II.111
1II.0
-a.e
-0.4
-0.41
-0.8
-s.D
-so
- 8 -. - 4 - III
BETA
o III 8 8 so
.00
• D?
.oc
.08
.04
.DlS
.011
.DS
.00
l:
-.DS
-I
U
-.011
-.DlS
-.114
-.08
. . . .
,
,...
-
,... ,...
-
,....
--
- 8 - s - 4 - III
BETA
o III • 8 SII
DATA HIST. CODE GC
s'MSOL MACH
o i.see AL"HA
IIUD,.LII
.. AIIANETIIIC VALUES
".000 RUDDER
10.000
0.000
IIE"EIIENCE IN,.OIlNATION
.IIE,. 14 •••3. 'II.IN.
LIIE,. 4. '0'0 IN.
IIIEP' 5 • .,'0 IN.
INIII' 1.4'21 IN.
YNII.. 0.0000 IN.
ZNIII' 0.0000 IN.
'CALE 0.0034
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lATERAL STABILITY
l+-.
~
-
-
..
- '"'f'o-I....
~
. . . . .
......
...
.....
.e01®
.C(l@J
.OQIil
.!Ca@
...J oGi!l®
00
U o.~SCl
c.C'lQ@
·.~l'le
.@o
.@lO
004
.@G
o@@
Z
>- =.1!iI1lU
C->o@4
~o1i.l0
• 0
• • -.
• 4
• 4
• I
- I
BETA
BETA
o
o
I
I
•
•
•
•
Ul
.EJ:!l
.n@
.@13
>-
U
=olllDJ
B-
-
-
-
-
-
- ~
= •
• • - 4 • I
BETA
G I •
O~lA MIlT. CODE GC
"/'i1l01. SMCN
o n.06& ALPHA
QUDP'U.
PARAMETRIC VALUES
.5.000 RUDDER
lJO.OOO
0.000
~EY£A£NCE INFORMATION
.RE,. &4.15'58 80.JN.
LRE,. 4.'0'0 IN.
IRE" '.8500 IN.
XHRP 1.4811 IN.
'HIP 0.0000 IN.
IHRP 0.0000 IN.
'CALE 0.00'4
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10••Io- I-.-.-.
. --r-r-
,. I .....
-, :"')
LATERAL STABILITY
.0"
-.0
•••1
•••0
••••
u.
••••<
u
••••
••01
BETA
..... .....
,. I ..... ,.... 1"'\
•••
•••
•• 0
u.
0 D••U
D••
-a••
-.0 -. -. -. - I o I • • 10
BETA
,
-... ... ... 1- ... OJ
•••
••0
0.0
a ••
0.4
..J
U o.a
0.111
-a••
-10 -. -. - 4 - I
BETA
o • • 10
DArA "'Ir. coor GC
I'NIOL NACH
o 8.111& ALPHA
RUDP'LIl
'A"AMETRIC VALUES
".000 RUDDER
10.000
0.000
"EFERENCE INFORMATION
SREF 14.8838 18.IN.
LIEF 4.'080 IN.
IREF '.8"0 IN .
• MIP 1.4821 IN.
'""P 0.0000 IN.
ZM'" 0.0000 IN.
'CALE 0.0034
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LATERAL STABILITY
e.o
s•.:)
008
no@
g.o
>-
U G.G
Z
>- iil.-&U
0 0.12
@.@
-s.a
-l:l,~
-aoo
.!'l,t)
. . . ,
------
--.......... l-.
r -. -. .r.)
-
..... ~ -
I I I I I I I I I I I
.@()
,@V
.@8
.Ei1J
,~
,@U
offil8
,@S
,@~
1:
...... 62
.-J
U
~.IiI!lI
°o@lj
~,1:i4l
·,@S
·,@O
-s@
-. -.
- III
- ..
- ..
- I
-
- I
B.ETA
BETA
o I
I
.....
4
•
e
• ao
DAT~ MIOT, CODr GC
t'ir"llO!. C1ACN
o B.oell ALPHA
~UDi"UI
PARAMETRIC VALUES
IU. DOD CiUDDER
CD. 1100
0.000
REFERENCE INFORMATION
IIIEF . 14.8138 SQ.!N.
LIIEF 4,5080 IN.
IIIEF 5.8UD IN,
llN1I1' 1.4821 IN.
'NilI' 0.0000 IN.
ZNIIP 0.0000 iN.
ICALE 0.00'.
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LATERAL STABILITY
• 0.0
• 0.0
.010
.010
-oJ .000
CD
U
-.010
-.010
-.010
. -.
A
,
..-
. . . . . . . •
-. -. • • • •
BETA
a • • • I.
.00
.0'
.04
.01
.00
Z
>-
-.01U
-.D4
-.0'
-.00
-. - • -.-10 • e
BETA
D e • • 10
•10
• 10
• 00
>-
U
-.10
.
..
~
..
~ ...
--.....,
"--
--....L.-...
--
Q
-.10
-10 -. -. -. - e
BETA
D I • • 10
DATA HI8T. CODE GC
"ACH
0.11111
0.1104
ALPHA
RUDFlR
PARAIIETRIC VAlUEa
10.000 RUDDER
liD. 000
0.000
REFERENCE INFORHATION
aREF 14.",1. 811.IN.
lREF 4.'080 IN.
IREF '."'0 IH.
XIIRP 1 •• 821 IN.
YIIRP 0.0000 IH.
ZIIRP 0.0000 IH.
aCAlE O.OOll.
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LATERAL STABILITY
• ail
.1l0
olle
u.. 080<
U
• ilI~
oOD
. . .
A A .
-
po
-
I . ,L.J
-
. I I ~, I
-. -,
- 4 - I
BETA·
a I 4 • •
Ilo&
&.<3
a 0111
lL..
Cl @oOU
II.!:!
. . . . .
. . A A
.... .... .. ,.. ~ ...
. . .
"
fA
- -
.. ,.. P-" ....
Ilol!l
fl.G
10.0
@.Cl
@.<)
..J
U l1li.0
@o@
- ., -. - 4
- 4
- I
BETA
-.
BETA
D
D
• •
c
•
e
llCl
ALPHA
tl UD 1'"1.111
PARAMETRIC VALUES
10.000 RUDDER
'0.000
0.000
RE'ERENCE IN'ORMATION
.ItE' 14.88511 8'l1. IN.
LitE' 4.'080 IN.
litE' '.8550 IN.
IMIt' 1.4811 IN.
YMIt' 0.0000 IN.
ZMIt' O.ODOO IN •
• CALE 0.00'.
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10••4•o-.- 4-.-.
. . . -r-T---Y-
...._H
' ..---
.
I
,.
~
- """
. J I I J I I J I J
-1.0
-so
LATERAL STABILITY
a••
a.4
a••
a.D
D••
>-
U D••
Z
>- 0.4U
a D••
0.0
-D ••
-0.4
-D.'
-D.'
BETA
.
... ...
~ lr- A A A L1
.0'
•D?
.oe
.01
.04
.01
.01
.DS
.00
:I:
-.Di
.J
U
-.01
-.08
-.04
-.DS
- I) -. - 4 -.
BETA
D • .. • • so
DATA HIST. CODE 'C
""IOL
~
HACH
0.1'1"
0.00"
ALPHA
IIUDFLII
PARAHETRIC VALUES
10.000 RUDDER
SO. DOD
D.DOO
REFERENCE INFORHATION
SIIEF U •••se ".IN.
lllEF ".'0.0 IH.
IIIEF ' ••"0 IN.
llNIIP 1. ... 21 IN.
'NIIP 0.0000 IN.
ZNIIP 0.0000 IN •
• CAlE O.OOS"
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lATERAL STABILITY
, ,
•
,
-..., t--.
--....
-
-- -
-.. -...
--
....
-.
......
~.
--
, , -, , - ..
- - -
..;.
- -
..... I .....
-
.04D
.illa
oGt!@
.el!@
...J .E!lli)@
m
U -.!liES
-.11110
-.010
.1>10
.il!:!
.lM
.an
.1lI0
Z
>-
-.lIeU
-.~
-o~G
-.
-.
-.
-. - 4
-.
·BETA
-.
BETA
o
o
•
•
•
•
•
•
110
IIlI
.Ra
.UI
.illO
>-
U
-.l!!i
~
-e
---
'"t-1-..----
-
-
s-..
~ I /
""1:J
- 0 -. - 4 - II
BETA
o • • iIll
@AVA ~ia1. CODE GC
lIVliliOL CMCI\1
o a.so? ALPHA
&lIlOFU1
~ARANETRrc VALUEI
15.000 RUDDER
10.000
0.000
REFERENCE INFORMATION
IREF U.88~6 SC.IN.
LREF 4.'080 IN.
aREF '.8"0 IN.
XNRP 1.4'22 1M.
YNRP 0.0000 IN.
INRP o.~ooo 1M.
ICALE 0.0034
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-...
... .... .. I'"" I .... ....
..... ..... ,. It--. ..... ,...
.... .... .. r- I .... ...
a.1Il
1.4
1.0
I.L.
0 D••U
O.ll
I ••
1.0
o.e
0 ••
0.4
-l
U 0 ••
0.1'1
-.
-.
-.
-.
- 4
- 4
-.
BETA
-.
BETA
- II
BETA
o
o
o
•
•
II
4
4
4
. .
•
•
•
•
•
•
ID
10
10
DATA HilT. CODE GC
'Y""OL "'ACH
Q I.U7 ALPIQA
RUDFLR
'ARA"'ETRIC VALUES
11.000 RUDDER
10.000
0.000
REFEREHCE INFORMATION
IREF 14.ene I •• IH.
LREF 4.IDeo IN.
.REF I.U'D IN.
IMR' 1.48Z1 IN.
YMRP 0.0000 IN.
Z"'RP 0.0000 IN.
ICALE 0.00'4
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lATERAL STABILITY
I.e
~.41
Q.o
~.f!I
Ill.G
>-
U l3.e
Z
>- e.4U
0 D.1lI
!:l.1I
-fl.1
"Do.
-o.e
-5.'
. .
..... .....
". - ....
.' ......
-
r-
-
'-J
• • • • I • I I • I
.
-
.....
".
.....
,... ,...
r-
• CIS
• 1:11'
.il"
• Ill!!
o~
.IIllS
.1113
• !:is
.@@
:E:
...J ~.IIJ!
U
-.012
~.ilJD
-.IW
~.C!O
-. -.
-.
- 4
- 4
- I
BETA
- I
SETA
D
a
I
I
4
4
•
•
•
•
IU
aIII
DATA Mllr. CODE GC
'V"IlOb M/lCH
Q s.u" ALL"HA
IWDF'!.R
,,,AAMETRIC VALUES
• 8.000 RUDDER
'0.000
0.000
REFERENCE INFORMATION
IRE,. 14.'15' IQ.IN •
LIIE,. •• '0'0 IN.
IIIE,. '.'''0 IN.
XMII' •••111 IN.
'Mil' 0.0000 IN.
ZMIIP 0.0000 IN.
ICALE 0.00'.
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LATERAL STABILITY
.040
.010
.oao
.oao
...J .000
CD
U
-.oao
-.010
-.aaa
,
,...
-
,
,..
-- ~
- -R
-
""
. I . I I I I
.
,...
-
,.....
....
. .
c+.
-
I"""
"tJ
.oe
•oe
.04
.011
.00
Z
>-
-.012U
-.04
-.08
.10
•so
.ao
>-
U
-.so
-.'0
-so
-.
-.
-.
-.
-.
- e
- 4
- 4
- 4
-.
BETA
-.
BETA
-.
BETA
o
o
o
• 4
4
4
•
•
•
•
•
•
aD
so
so
,'M'OL MACH
o S ••"S
PARAMETRIC VALUES
".000 RUDDER
'0.000
DATA MI'T. CODr GC
0.000
REFERENCE INFORMATION
SRE,. 14.1111'8 SQ.IN.
LRE,. 4.'080 IH.
IRE,. '.11550 IN.
XMRP 1.41121 IN.
'MRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.00'4
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••4•a-.- 4-.-.
, , , , ,
,
....
-, U"' I I I -, I I
....
LATERAL STABILITY
.BIilil!
•••0
u.. .li4l:i1
<
U
BETA
- -
,. .... ,...
-
- -
&.8
8.4
1.0
u..
0 Ill. iiiU
Sl.e
-. -. - 4 -. o • 4 • • 1Il1
~.I
I.@
i!.e
II.C
@."
-l
U @.Il
II.@
-0.0
-!Hl
.
-. - 4
BETA
-.
BETA
a
,
• 4 • •
DATA HI'T. CODE. GC
"'MBOL IlACIf
o n.evn ALI'"A
IIlUDVUI
PARAMETRIC VALUE&
25.000 RUDDER
10.000
0.000
REFERENCE INFORMATION
'REF .... lIlSe ae.IN.
LREF ".50eo IN.
III1EF 5.11550 IN.
IMIII' 1 .... 21 IN.
'MRP 0.0000 IN.
ZMIII' 0.0000 IN.
'CALE 0.005.
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LATERAL STABILITY
. . . . . .
- -
,....
-
-"" ....
-
~ ,...... OJ ...
• • • • • • • I • .
-
,. k
--
,....
••0
'.4
••a
'.0
0.'
>-
u 0.'z
>- 0.4U
0 0 ••
0.0
-D ••
-D.4
-0.'
-0 ••
-I.a
-Ia
.01
.O?
.00
.01
.04
.OB
.a•
• al
.aa
1:
-.al
.J
U
-.a.
-.aB
-.04
-.all
-.
- I
-.
-.
- 4
- 4
- e
BETA
- e
BETA
a
a •
4
4
•
I
I
I ID
DATA HJOT. CODE GC
l'1I110L IIACH
o I.eu ALPHA
RUa,.LR
PARAMETRJC YALUEII
1'.aaD RUDDER
BD.aDD
D.OOO
REFERENCE INFORHATION
'REF 14.IIU SQ.IN.
LREF 4.'08D IN.
IREF , • IS 5 a IN.
XMRP 1.4111 IN.
rMRP D.ODDD IN.
ZMRP 0.0000 IN.
'CALE D.DDS.
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LATERAL STABILITY
.040 . .
.0&11
.Iilllill
.0'0
.tIl@D :""
..J
en
U -.oao
-.oao
-.010
. . . -. . .
-.04!!."
- I - I
- 4 - I D D D • 4 I I aD
BETA
.DC . -, .
• 01
.04
.Illa A
.. ~ .
• Gill
Z ..>-
°oOI!!U
"0&
0". a"
-.O!,u
-. - I - 4 - I 0 0 0 I 4 I I aD
BETA
.llll
• 10
.GO
>
U
-.111
. .
r!. .u. Ao
~-
:
- G - 4 - a o
BETA
o o 4 • so
8'N801.
~
<>
Iti'CH
O.IISl'
0.;00
a.fiVO
AL"HA
~A~ANETRJC VALUES
aO.DDD
w£,rREHCE JHFOR~ATIOH
..r, 14.ellle 11.114.
UE' 4.IIDeD 'N.
litE' , •." D • N•
IMltp 1.4.21 'N.
'Mltp D.DDDD IN.
IMltp D.DDDD IN.
ICALE D.DDS4
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.
, , ,
-
~
A A A
-
. -.
-
I
.a -. :-. --~
-
~ 0 0 I 4 • • ao
LATERAL STABILITY
•••
•••
.u
lL. .00
<
.0'u
.0.
.a.
•a!.
BETA
. . .
A A A ~
V
...
I
I.'
•••
I.a
lL.
0 a ••U
a ••
-. -. -. - I o o o I • • aa
BETA
. . .
~. .,. v
I.'
••a
a ••
a ••
a.4
...J
U a ••
a.a
-. -. -. - I a
BETA
a D I • • ID
aATA HJ'T. coaE GC
,fM.OL
~
<>
MACH
D.'"D.oa,
•••••
ALPHA
PARAMETRJC VALUES
10.000
.E~ERENCE IN~ORMATION
'RE~ ••• UU ".IN.
LRE~ •• '0'0 IN.
.RE~ , •.,'0 IN.
XMRP 1 •• '21 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
'CALE 0.00'.
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LATERAL STABILITY
•••
....
I.e
lI.e
0.'
>-
U a ••
Z
>- 0.4U
a 0 ••
G.G
-a••
-0.4
-l'o.
-G.'
. . .
.... .... A.
-
',"
L.:I ... ... ..
"""
.
I I I I I I I I I I I I. I I I I I I I I I I I I I I
-. -. - 4 -. o
BETA
o o • 4 • • 10
•ae
• liIl'
.GI
.0'
.lM
.011
.011
.~I
.OD
1:
..J -.01
U
-.Ille
~.Dll
-.«:4
-.l!li"
.. . . ..
....
-
k /It w A
<:...--.
~
'"
~
- 8 - II o
BETA
D o e • • 10
DATA HI.T. CODE ,C·
"HeOL
~
<>
NACH
U.1I17
II.DIlII
n.IDe
ALPHA
PARAMETRIC VALVES
10.000
II'ERENCE INFORMATION
IRE' U.IUII I'.IN.
LRE' 4.'010 IN.
eRE' '.1"1; IN.
XMIP 1.41111 IN.
rMIP 0.0000 IH.
ZMIP 0.0000 IN .
• CALE 0.00'4
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LATERAL STABILITY
.
-
-
. • . . . . . . .
,...
-
-
~
. . . . .
~ ~
-
;-
~
~
••••
••••
••••
....
-J ••••en
u
-.OS'
-.0.0
-.ouo
-.0.0
-SO
.08
.01
.04
.01
.00
Z
>-
-.01U
-...
-.011
•10
• SO
.00
>-
u
-.SO
-.10
-so
-.
-.
-.
-.
-.
-.
-.
-.
-.
-.
BETA
-.
BETA
- .
BETA
o
o
o
•
•
•
•
•
I
•
•
•
So
SO
ID
DATA HilT. CODE GC
IYlleOL IlACII
o I.ue ALPHA
PARAIIETRIC VALUE'
111. 000
REfERENCE INfORIIATION
IREf I •• IUI I'.IN.
UEf 4.'010 IN.
IREf '.1"0 IN.
IMRr 1.4121 III.
YMRr 0.0000 IN.
ZMRr 0.0000 IN.
ICALE 0.00'.
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lATERAL STABILITY
•ao
.ll!ll
.IIQ
4-
<
U
.00
.O?
. r-r-
.- .-
-
I.-
- -
. . '7' .- . .- . . . ~. . ~ . -- JI
.
.... <WI .. 14 JiJ .~ -t:J
I.'
1.4
i.!tiI
4.
Cl g.SU
1301:
-.
-.
-.
-.
- ..
- ..
-.
-.
BETA
BET"
D
a
•
•
..
..
•
•
•
•
10
10
LATERAL STABILITY
, ,
~
-t="l
- ..
"'"
-....
• • • -. • • I I • • •
~-.
.... ....
-
,'" -
OJ
I.'
1.4
I.'
1.0
0.'
>-
u 0.'z
>- 0 ••u
a 0 ••
0.0
-0 ••
-0 ••
-D.I
-0.'
-&.D
-10
.0'
.Ol'
.0'
.01
.IN
.01
.01
.OS
.00
l:
-.01
...J
U
-.01
-.01
-.IN
-.01
-.G.
-10
-.
-.
-.
-.
-.
-.
- e
BETA
- I
BETA
o
o I
•
•
•
•
10
10
DATA MI.T. CODE 5C
a'HaOL "ACH
o a.slt AL~HA
PARAH!TRIC VALU!I
".000
RI'IR!NCI INFORMATION
.RI' 14 ••1,. ".IN.
LRI' 4. 'DID IN.
aRE' ' ••"D IN.
XMRP S.4811 IH.
'HR~ D.DDDD IN.
ZHRP D.DDDD IN .
• CALI D.DD'4
MSI3-MSFC MODELARI216I-2 BSCWIIAF2S1 (CS304H) 18 MAR 72 PAGE 247
LATERAL STABiliTY
. . .
~
......
.....
. . I • • . I I .
. .
......
-
~
~
. . .
G- ......
-
1-
-
F" _-;c.--.. ._--~
-cJ
.IIGO
••U~fj
oOtiD
."fI@
-1 .ilIDD
CD
U ".!lUI
-.Cllle
-.Dao
.139
oell
.€14
• Oil
.C:lI
Z
>-
-.iliU
-.IM
°o~O
-.D'
-I@
• ilL'!
• 1'>0
.flO
)-
U
-.113
.. .
.. .
.. .,
.. .
.. .
-.
.. ..
.. ..
.. ..
.. I
BETA
...
BETA
.. .
BETA
o
a
o
•
•
I
..
..
..
•
•
•
•
e
•
ao
10
10
"".OL ,,"eu
o I.tlll!
'ARAH[TRJC VALUES
111.000
IIIlTA NI8T. CODE ;C
.E~ERENCE INFORMATION
'R"" ... 8158 '0. IN.
LRE,. 4.'0'0 IN.
IRE,. , .85' 0 IN.
IHR' 1.4821 IN.
'HR' 0.0000 IN.
Z"R' 0.0000 IN •
• CALE 0.00'"
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LATERAL STABILITY
. . . .
. .
(:\, ,...
-
I,... ,... L"l
• 180
•na
.'''0
.nD
.no
1L.
< .110
U
.aaa
.aea
.0.0
I ••
I ••
1.0
lJ...
0 o.eU
a.a
-.
-.
-.
-.
- ..
-.
- I
BETA
- I
BETA
o
o
I
I
•
•
•
•
aa
10
I ••
1.0
0 ••
0 ••
0.4
...J
U 0 ••
0.0
-0••
• - •-10 - - • - I
BETA
o I • • 10
DATA HIlT. COD! GC
.'MBOL MACH
o I.eu ALI'HA
I'ARAM!TRIC VALUE'
U.OOO
REFERENCE INFORMATION
aREF 14."" S8. IN.
LREF 4.'0'0 IN.
IREF '.'''0 IN.
XMRP 1.4'21 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.00'4
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lATERAL STABILITY
a.o
i.4l
a.e
B.il)
1I.1l
~
U 13.&
Z
~ a.elU
Cl 11.1
0.0
-0.111
-13.4
-0.0
-0.13
. . .
:
- --
,. I", ,...
-£)~ ~ ... I'" .....
.
"
I I I I I I I I I I I I I I I I
-. -. - 4 - I
BETA
o 4 • • la
.@i')
• @7
.~
.os
oIM
oEil2
o~
oGll
.. «J::i3
I:
-ooa
-J
U
~.all
"i3 o UlU
-.~
~o«lO
.
......
--
,. I",
- '"--==--~
-
~-~,
- (jJ
- " - 4 - I
BETA
o I 4 10
DATA "I,r. CODI: ~c
"~.OL IIACM
o l.gOg ALPNA
P~RAMETRJC VALUEa
lS.aaa
=EFERENCE INFORMATION
'111:' 14.0UO 1I'.IN.
LIlI:,. 4.'010 IN.
1111:,. '.usa IN.
IMIlP' 1.4821 IN.
YMIlP' 0.0000 IN.
ZMIlP' 0.0000 IN.
'CALE 0.0054
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LATERAL STABILITY
.
n...
-
..
-
- "'""""+.1
-
-
A
-
~ I~
I . . •
A I,....
...
I .....
. .
~ "-
~r----
----
---=-~~
~
-
€)
.D••
.DI.
.DI.
••1.
..J ••••m
u • ••1.
· ••a.
• ••1.
•••••
-1.
••D
••D
...
••1
• 00
Z
>-
·.DeU
....
·.01
-.0.
·aD
.10
.10
.00
>-
U
-.10
-.10
·aD
• D
- D
-.
- D
- I
-.
-.
-.
-.
-.
BETA
-.
BETA
. I
BETA
o
o
a
I
I
D
•
•
D
•
I
10
a•
10
DATA "'iT. CODE 'C
IYMIOL
~
MAC"
0.1117
a••11
AL'"A
RIIDFLR
'ARAMETRIC VALUEII
D. DOD RUDDER
'0.000
0.000
RErEREHCE IHrORMATIOH
SREr ••• 8158 ".IH.
LREr •• 11080 IH.
DREr 11."'0 IH •
• HRP •••8t. IH.
YHR' 0.0000 IH.
ZHR' 0.0000 IH.
SCALE 0.00'.
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LATERAL STABILITY
.n
oA41
oUI
u.. .Iil
<
U
oCl8
.08
.
~----_.
A A It. ..
=
-
I-
~
• I I
r--
I :J
e •
-. - 4 -.
BETA
D • • • 10
I.G
i.4
a.a
lL.
0 111.6U
1fI.iI
- -
I
- II - II - 4 -.
BETA
D • II 10
o.@ 1-~----I-----+----+----"""------1I----~I-----+-----+-----+------f
1').9 1-----+-----+----+-----t-----II------1I-----+----,--+----+------1
1iJ.41 t------I-----+----+----......------1I------1I-----+-----+----+------1
..J
U :J.O --._.- ~--.--_1_----_+----_t----__It_----t_----+_----+----_+----__I
BETA
~A1A 61laT. CODE GC
aYMIIOL
~
61ACH
D.elll"
n.nD
ALPHA
RUDi"!'Q
PARAMETRIC VALUES
O. DOD "UDDER
110.000
0.000
REFERENCE INFORMATION
IREF 14."'" S8.IN.
LREF 4.'080 iN.
.REF 8.'''0 BN.
XMItP 1.4.U BN.
'MItP D.DDDD BN.
~MItP 0.0000 UN.
SCALE 0.0054
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LATERAL STABILITY
,.;;; r- r- I....
. I • I I I I I I I I I I I
.
A
"
A AA
~
l: .. r- ...... ttJ
a.o
a...
a••
a.o
a ••
:>
u a.e
Z
:> 0.4u
a D••
a.D
-D••
-0.4
-0 ••
-0.1
-s.o
-so
.D.
.D?
.De
.DS
.IM
.aa
.oe
.os
• 00
~
-.lIt
...J
U
-.D2
-.01
-.04
-.DS
-.
- .
-.
-.
- ..
- ..
-.
BETA
-.
BETA
a
o
•
I
•
•
8
•
so
SD
DATA HI.T. CODE ~C
8YHIIOL
~
HACH
D.S"
1.1"
AL'HA
RUD~U
'ARAHETRIC VALUE'
D. DOD RUDDER
10.000
0.000
RE~ERENC[ IN~ORHATIOH
'R[~ 14.8858 SI.IN.
LIIE~ 4.'080 IN.
.RE~ '.8"0 IN.
XHII' 1.4121 IN.
YNR' 0.0000 IN.
ZNIIP 0.0000 IN.
'CALE 0.0054
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LATERAL STABILITY
. . .
(
. . .
,...
~
..
. .
C3
---
~
o;~
~~~~--_. ~.=-
---
~i--e--~~
-S----
tf)
••40
••10
.C1i1G
.0AIlI
...J • Cilia
CD
u -.010
-.010
-.010
.D•
•ae
.lM
.oe
.0C!
Z
>-
.... 0.u
~.C14
-.C:l
-.0'
-so
.113
.3~
.DO
>-
U ~.alill
-.aD
-illl
= •
-.
-.
-.
-.
- 1/1
- 4
- 4
- 4
- I
- I
- I
BETA
BETA
BETA
o
o
a
•
I
I
4
4
•
•
•
•
•
10
so
110
IYIIIlOL "ACH
Q O.U" ALPHA
!IUD C"!..
PARAMETRIC VALUES
O. 000 ~UDDER
SO.ooo
0.000
REFERENCE JNFORNATION
SREF 14.8U8 all. IN.
LIlEF 4.50'0 IN.
.REF 5.8550 IN.
XMRP 1.4au IN.
rMRP 0.0000 IN.
ZMIlP 0.0000 KN.
SCALE 0.0034
MS13-MSFC MOOELAR12161-2 85CWI1AF2S1V7 TSO (C5305X) 18 MAR 72 PAGE 254
LATERAL STABILITY
, t.-.
Lj I I I r- I
.1 •
• 14
.11
u.. .ID
<
U
.DO
.D.
.114
-10 -. -. -. - I o I • • ID
BETA
I ••
1.4
1.0
u..
0 o.eU
0 •• ,.. ,.
.... ~ ~
- 0 -. -. - I a I • • III
10•••a
BETA
BETA
-.-.-.
r
.
-"
t-----t-----I-----t-----I-----f-----I------i-----t------i----.. ---
1-------1------I-----f-----I-----f-----I------i-----t------i--- .-.-
I ••
I.d
a.e,
0.'
0.4
-l
U 0 ••
G.o
-II ••
-10
DATA HIlT. CODr GC
.rMBOL MACH
o lI.ne AL"HA
RUDF'LR
"ARAM£TRIC YALUE.
0.000 .UOOER
10.000
0.000
RE,.rRENCE INFORMATION
IRE,. 14 •••5. II' .IN.
LRE,. 4.'0110 IN.
IRE,. 5. '''0 IN.
XMRP 1.41121 IN.
'MRP 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.0054
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LATERAL STABILITY
, . . . :
·
l:i
-
~
~ I.JP"-
·
·
• • I • I I I I I I I I I I I I I I
. . .
b.:
- - - ItJ
;..-' _._~~
-
••e
•••
I ••
s.@
lI.i
>-
U D.G
Z
>- D.~
U
0 0.11
D.D
-0.11
-0 ••
-0.1
-0.'
~a.D
-aD
.0'
• iJ'i'
.jj~
.DlI
.1:\4
.@!1
o@Q
• illS
.!'iD
I:
...J -.aa
(,J
-.@i!
-.@D
-.!!4
-.g6
-. -. - 4
-.
-.
-.
BETA
BETA
o
o
•
•
4
•
• aD
"M'OL ~ACH
a D.Ut)
PAfiAMETRIC VALUES
D. aaa IIUaDE:R
aD.aaa
DATA M88T. COD! GC
a.aao
.E'£R£MC~ INFOR~ATIOH
.IIEF 1~ ••e5e lI'l.IN.
LIlEF ~.,oeo IH.
IIIEF '.11"0 1M.
XMIIP 1.4eu IN.
'MIIP 0.0000 IN.
ZMIIP 0.0000 IN.
'CAL! 0.0054
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LATERAL STABILITY
. .
..... .....
-
,..... .....
-
,-
-
. . . . . • •
.
.....
-
-U
- "
.
~
-
...
-
,- .....
-
-
-f)
..4.
••••
••••
• 'iO
-'
••00
al
U
- ••i.
- ••1.
- ••10
-.040
-iO
••1
•oe
...
.OR
.00
Z
>-
-.01:U
-.04
-.D.
• 10
.10
• 00
>-
U
-.10
-.10
-10
-.
-.
-.
-.
-.
-.
- 4
- 4
- 4
-.
-.
- I
BETA
BETA
BETA
•
o
o
•
•
I
4
4
4
•
•
•
•
•
•
I.
I.
10
DATA HIlT. CODE ~C
.rIlIOL IIACH
o 1."7 ALPHA
PARAMETRIC VALUEI
IS.OOO
REFEIIENCE INFORMATION
IREF' 14.'858 ., ./N.
LIIE,. 4.'080 IN.
IRE,. '.'''0 ,ON.
XMIII' 1.4'21 'N.
rlllll 0.0000 IN.
IMRI' 0.0000 IN.
ICALE 0.0054
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LATERAL STABiliTY
.1.
• 8~
.11l
u.. .10
<
U
.0•
•0.
. . . .
,...
-
,... ,...
-C) .
-. -. - 4 -.
BETA
o • 4 • • a.
I ••
1.4
1.0
u..
a 0.'u
11.11
.
... ... ....
,'" ...
...
-. -. - 4 -.
BETA
D • 4 • • aD
a.1 •
~"~----+~-'--+----+---~------ll----t-----f-----t-----t------l
a.1ll 1-----+----+-----+------+-----11-----1-----+-----+-----+----'----4
D.C t--~--+----+-----+-----+-----II------..;I-----+------t------+-----l
D.e I-~---+-----+-----+------+-----II-----I-----+------t------+------l
@.ri t--.""......"""'*"'====+-~-=+ .........--....-----t----~~----+-----+----+----""'l
BETA
DATA NUT. COO! GC
.'(MBOL MACH
o I.U? ALPHA
'A~AHETRIC VALUES
15.000
REFERENCE IN~O~MATION
.IIEF ".eue 8'.lN.
LIIEF 4.50'0 IN.
illEF '.e"o IN.
XMR' 1.4'11 IN.
YMIIP 0.0000 "'I.
ZHIIP 0.0000 IN.
'CALE 0.00S4
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LATERAL STABILITY
. . . .
.....
-- -
--
~
--
--
.... ... ..... ..... ....
I I I • • I • I I
. .
~
--
-
1- .....
-&"l
•••
•••
•••
&.0
0.'
>-
u 0.'z
>- 0 ••u
0 0 ••
0.0
-a••
-0.4
-a ••
-0.'
-1.0
-10
.IS
• 14
.Ia
•••
.al
.10
.ae
.01
.07
1: .oe
..J
.OSU
.04
.oa
• Oft
.01
- I
-.
-.
- I
-.
-.
-.
-.
BETA
BETA
o
o
•
•
•
•
I
•
10
10
OAYA HI'T. CODE GC
.YNIIOL NACH
o 1."7 AL"HA
"ARANETRIC VALUES
11.000
RE~ERENCE IN~ORMATION
'RE~ 14.8n8 .'.IN.
LRE~ 4.'080 IN.
IREF , • lIS' 0 IN.
XMRP 1.4821 IN.
YMRP 0.0000 IN.
ZMR' 0.0000 IN.
'CALE 0.0034
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LATERAL STABILITY
• . .
-
I-
-
.. ~
. . .
,
~
oJ
.i1eo
.010
.11810
.010
-l .1»1130
m
U
-.0'0
-.010
-.010
.0.
.0'
.04
.Cil
.00
Z
>-
-.ai!U
-.04
-.0'
-.01
-10
-.
-.
-.
-.
- 4
- 4
- I
-.
BETA
BETA
o
a
•
• 4
•
•
•
•
10
10
>-
U
.UII '---~-~-----II-----f-----4-----I------+------+-----+----+-----I
-",-- ~~_._---+-----+------IJ-----I-----I~----I-----l-----I
-. so l-----~-lf-----l-----+------I------I------+------+-----If-----.j------1
BETA
'''NIOL MACH
o 0.001 ALI"IlA
PARAMETRIC VALUES
10.000
IEFERENCE IHFORNAYION
IREF 14.&138 £\41.11'4.
liEF 4.501)0 IN •
• IEF ,.a'~D 1M.
XNIP 1.4621 IN.
YMRP 11.0000 HN.
ZNRP 0.0000 EN •
• CAlE 0.0054
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LATERAL STABILITY
,...
. J
.5•
• 14
.afl
.ao
It.. .Da
<
U
.0•
• 114
.01
-. -. - 4 -.
BETA
o I • •
a.a
a.4
•• 0
It..
0 a ••U
D.'
.
-
,. h
. . . .
,...
-
i:"I
a••
a.a
a••
a ••
a ••
.-J
U 0 ••
a.1ll
-a ••
-aa
-.
-.
-.
-.
-.
-.
- I
-.
BETA
BETA
o
D
I
I •
•
•
•
•
aa
aD
DATA HlaT. CODE 5C
."MIIOL MACH
o 0.8aa ALPHA
PARAMETRIC VALUES
&0.000
REFERENCE INFORMATION
SREF 14.88511 11I.IN.
LREF 4.50110 IN.
BREF 5.11"0 IN.
XMRP 1.4'21 IN.
"MRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0054
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lATERAL STABILITY
i.O
a.4
S.G
S.O
Wl.$
>-
U c.e
Z
>- G.4U
Cl 0 ••
G.O
-a••
-0.4
-D ••
-0.1
. . . . . . .
.
...,
--
-- -
I . I
-.
••11
••4
•••
•••
•••
•ao
• Dill
.Iiil"
.IIW
~ • CIa
...J
.01U
.04
.@l) ~~--'-r
• 011
-. - 4 - I
..
BETA
o
.
I • ID
.(ill! i-----+-----+-----+-----i------4t-----t------t------t------+-----;:]
- 0 - ~
BETA
u • 4 • liD
IY...OL DlAC~
a a.eOli
PA~AN£1RIC VALUE!
lO.OOO
=EYERENCE INFORMATION
IIRt,. u.ee,. SI.IN.
LRE,. 4.'0'0 IN.
ailE,. '.8"0 IN.
XNIIP 1.~821 . IN.
YNRP 0.0000 IN.
%HRP 0.0000 IN.
ICALE 0.00'4
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. .
- -
.....
-
-
- - - - --
• . . . . . . • • • • I
••ID- I-.-.-.
LATERAL STABILITY
• 0411
-.C!J4a
-aa
• 1IIDO
.£Imm
.QUI
-J .6DO
CD
U
-.oao
-.DIlD
-.gIlO
BETA
.
"""
-
-~
.DG
• 01
.114
• ill
.00
Z
>-
-.IIi!U
-.04
-.00
-.00
-aa -. -. -. - II o I • • • aa
BETA
"
-- -
--
,..
-
1-
.110
.aa
.00
>-
U
""".10
-.aD
-aD -. -. -. - II
BETA
o I • • • aD
DATA HIlT. CODE ~C
,rMDOL
o
MACH
1 .. 11'" . ALPHA
PARAMETRIC VALUEI
11.000
REFERENCE INFORMATION
IRE' 14.88,e 18.IN.
LRE' 4.'080 IN.
IRE' '.8"0 IN.
XMRP 1.4'21 IN.
YHRP 0.0000 IN.
ZMIP 0.0000 IN.
ICALE 0.00'4
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LATERAL STABILITY
...
• 14
.1.
oilO
l.L
< .@i
U
.IS~
.04
.. , .~- .....-r--y--,.-!"Y- .,.--,_..
_.
- -
. .
-
..... I •
.... I • - . I ..... . ..... .
-. - 4 -.
BETA
o • 4 • • 10
I ••
I.~
1.0
l.L
Cl o.eU
c.1It
.
(:\. ..- ". .... ...... ......
-. -. - 4 -.
BETA
o • 4 • • 10
t1.(J IF,-----;------I~----._----f_----+_----+----_f----__.,f_----f_----_1
I!lI.O fII-----+------r----+-----+-----I----~I_----+_----_+----_+----_l
111.0 ~----..!,j-----+----_+-----+-----I----.......,I_----+_----_+----_t----_i
0.<3 I?"~=~-_If-----!e-----._----+_----+----+----_f----_,l_----t_----_I
[;;.(,l 1';=:·:o~="-~.<--_+----_1-----~----+_----+_----_+----__t--------t_-----l
=
@.o ~·=::==:{::==:~....4::===::!~====~====~~====~====:t5~===4:~ ....===4=====!
" 0 - 0 o ()
BETA
o o .@
"MBOL MACtil
o ...•,
'ARAMETRIC VALU~O
Ill. aaa
DAT~ ~I'V. COD~ GC
REFERENC~ INFORNAYIO~
,RF.,. 14.11"0 SQ.lI4.
LRE,. 4.50'0 IN •
•Rr,. 1."80 IN.
IMR' ~.4'~~ IN.
'MR~ a.DOOD 114.
ZMRP 0.0000 114.
ICAL~ D.DDS4
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. . . . . . . .
-
,.
-
.&"l
-
~
--
...
I I I
:
10•••a-.-.- a-.
LATERAL STABILITY
I.a
-1.0
-10
6.4
I ••
1.0
o.a
>-
U o.a
Z
>- 0."U
Q
0.1
0.0
-0.1
-0.4
-o.a
-D ••
BETA
.
,....
... ... ... ... ...
-
.IS
• 1•
• IS
.1•
• 11
.10
.oe
.oe
.07'
~ .01
...J
.OSU
.04
.OS
.02
.111
- II - a -.
- I a I I • 10
I1ETA
IIAT~ HlaT. CODr GC
.'"BOL MACH
o 1.187 ALPHA
PARAMETRIC VALUES
n.DDD
RE'ERENCE IHFORM~TION
IRE' 14 .8858 'I.IN.
LREF 4.'080 IN.
IRE' '.8"0 IN.
XNRP 1.4'21 IN.
Y"RP 0.0000 IN.
Z"RP 0.0000 IN.
ICALE 0.0054
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LATERAL STABILITY
•••D
.01D
.01D
.f;I!~
-'
.DDD
a:J
U -.DaD
-.DID
-.DID
-T
-
- - -
- -
- -
...
."""
. . . • .
,
. --r .
..-
,...
"l:.J
.01
.00
...
••1
.00
Z
>-
-.DJU
-.04
-.ilS
-.
-.
-.
-.
-.
-.
-.
-.
BETA
BETA
D
a
•
• •
•
•
•
•
10
&.
.11~
• &111
.@:o
>-
U
-.111»
, . . .
~
-
-
.....
~-- ~-
-cJ
-.."
-Sill
- " - I BETA
• • • 10
DATA ~831. COD~ ~C
IYMOOL MACIf
o 1.'111 ALI' "A
PARAMETRIC VALUES
111.000
.E~ERENCE BHFORMATION
'''E~ 14 ••eS8 19.IN.
UE~ 4.!iOeO IN.
I.E~ '.e"a 1M.
1...1' 1.411Z1 IN.
T..II.. o.ooao IN.
'''.1' 0.0000 I~.
ICALE 0.0034
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LATERAL STABILITY
•••
•••
•••
lL. ••0
<
u
.0•
•0.
-L:t' ~
-
~ 1-- ..... .I
-. -. -. - I
BETA
o I • •
•••
•••
•• 0
lL.
0 0 ••U
D••
.... ....
-
~ 1--
--
""'I;J
. . . . . . .
"""
..... ..... I,", .....
'"'
•••
'.0
0.'
0.'
D••
....J
U 0 ••
a.a
-a••
-aa
-.
-.
-.
-.
-.
-.
- I
- I
BETA
BETA
o
o I •
•
•
•
•
aa
aa
DArA ""T. CODE GC
,'N'OL. NACH
Q ..... AL.PHA
PARANETRIC VALUE'
15 .000
RE'ERENCE IN'ORMATION
.RE' '.,"'1 ".IN.
LRE' •• '0'0 IN.
IREF '."'0 IN.
INRP ' ••1.. IN.
rNRP a.OOOD 1M.
ZNRP D.OODD IN.
'CALE 0.00'.
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LATERAL STABILITY
. . . . . . . . .
.... ....
-
I ....·
-
....
I . • • I I I I I I I I I • • •
,..
,.4
,..
ll.(\)
0.1
>-
U 0 ••
Z
>- 0.4U
0 0.'
0.0
-0••
~0.4
-0.'
-0.'
-1.0
·.D -. -. - 4 -. o • 4 • • .0
BETA
•••
. . . .
• 14
.11;
•••
-
•••
•ao
.ilIt
.St
.D?
2: .1ll1
-J
.D'U
.N
o@o ~-~~- ~~._-
.111
.llIa
·l'l!ll@
-
8
-
Q
-
4
-. 0 • 4 8
(J 2111
BETA
DATA HI.T. CODE GC
"HIOL HACH
OS•.,. AL"HA
"A.AH~TRIC VALUE.
Ill. 000
REFERENCE XNFOR~ATXON
.IIEF 14.8538 119.XN.
LREF 4.'080 IN.
IREF" '.IUO IN.
KNRP S.4821 IN.
YNRP a.oooo n~.
INRI' 0.0000 nN.
'CALE D.00S4
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LATERAL STABILITY
.
,....
-
- ...
-
-t~
-
--
:'\
. . . . I I .
I""
..
-
,'4.
•••0
•••0
•• lO
...J .000
Q)
U
-.OlO
-.010
-.010
.01
.01
.04
.01
.00
Z
~
-.01U
-.04
-.01
-.01
-aD
-.
-.
-.
-.
- 4
- 4
-.
BETA
-.
BETA
o
o
•
•
•
•
•
•
10
10
~.o
\
.10
.00
~
U
-.10
,....
-
-----
r;;: I----
..~
---
~
---
~
---
E)
-.10
-10 -. -. - 4 - It
BETA
o I 4 • • 10
I'MBOL MACH
o 0.101
'ARAMErRJC VALUES
10.000 RUDDER
10.000
DArA Hllr. CODE GC
0.000
REFERENCE JNFORMArJON
'REF 14 ...31 II .IN.
LREF 4.'0'0 IN.
.REF I.e"o IN.
IMRP 1.4'11 IN.
YMR' 0.0000 IN.
ZMRP 0.0000 IN.
ICALE 0.0014
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LATERAL STABILITY
...
.a•
•a•
lL. •ao
<
u
.• 0•
•0'
.
. I- I I .. I I I'"" I I
-
. I
-. -. -. -. • • • aD
BETA
10••••o-.-.-.-.
. .
~ ... ..
-
P- ....
-
a••
a••
1.0
lL.
0 D.'U
D.I
B.1l ,
S.C
D.'
D.e
0.4
...J ~~~ .
U iiI.lI
D.G
-Do!lUriJ 0 I)
r:
- G - ..
BETA
-. D
.
• •
.
• o
BETA
DATA MSIJT. CODE &C
1'1'11801. IIACH
o D••OIl AL"lfA
RUD,.LIt
P'4ftAMETRIC VALUES
SD.DOD RUDDER
lilD.DDD
a.aaa
REFERENCE INFOR~ArION
.IE... 14.118311 OIL IN.
LltEP' ".!JOllO HL
'REP' 1.<USlO IN.
KMR" 1.461H IH.
'l'MR" O.ClOOO StIl.
1M"" D.OOOO HI •
• CALE D.OOS4
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LATERAL STABILITY
10••4ID- I- 4-.-.
.
E)-... .... - ....
.
"
.
I I I I • I I • I I I I
-I'!IO
I.e
1.4
1.1
1.0
o.e
>-
U D.e
Z
>- 0.4U
0 0.1
0.0
-0.1
-0.4
-o.e
-o.e
BETA
, .
~ ....
-
~ .... ~L:2 -
.0'
• O?
.0'
.0'
.IM
.Ga
.oa
.01
.00
~
-.01
...J
U
-.Da
-.0'
-.IM
-.0'
-.01
-so -. -. - 4 - a
BETA
D I 4 • • 10
.fIlIOL IIACH
o 0.'01
~"R""ETRJC VALUE'
10.000 RUDDER
10.000
OA'A HI". CODE GC
0.000
RE~EREHCE IH~ORIIATIOH
IRE~ 14."" ••• IN.
LRI~ 4 ••0.0 IH.
IRE~ '."'0 IH.
XIIRP 1 ••"" IN.
7111P 0.0000 IN.
ZIIIP 0.0000 IH.
'CALE 0.00'4
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